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  Previous studies on this topic show that all non-gaming amenities at a casino-
resort property generate revenue in two ways. First, an amenity directly contributes to 
companies’ overall profits when consumers spend on a particular amenity more than it 
costs the company to provide that amenity (Roehl, 2006). Second, these amenities can 
make an indirect contribution defined as the profit impact of an amenity on another profit 
center at the property (Dandurand & Ralenkotter, 1985); however, this contribution does 
not show directly on the amenity’s financial statements (Roehl, 1996).  
The purpose of this paper is to estimate the indirect gaming (both slot and table) 
and non-gaming contribution of various non-gaming amenities at a casino-resort property 
(“the subject property”). Gaming research that studied the gaming – non-gaming 
relationship provided the research context for this paper. The current study incorporated 
the variables identified in the previous research, included additional variables as 
recommended by previous studies on the topic, and advanced seven theoretical models to 
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examine empirically the indirect effect of the selected non-gaming amenities on gaming 
(slot and table) volume and other non-gaming amenities.  
  The results of the study show that comped food and beverage covers contribute 
the most to the gaming revenue at the subject property over the study period, with the 
majority of this indirect contribution being to the slot revenue. Retail outlet sales 
contribute significantly to the slot revenue and to the cash table revenue at the subject 
property. Other retail-related sales (e.g., spa, salon, pool, arcade, etc.) also make a 
contribution to the property’s slot revenue. Additionally, food and beverage covers and 
retail outlet sales are significantly and positively associated with the subject property’s 
hotel occupancy. Hotel occupancy, however, did not produce a statistically significant 
effect on entertainment headcount at the subject property over the study period.   
  It is important to note that whether a particular independent variable is 
significantly related to the dependent variable in a regression model depends on what 
other independent variables are included in the model. The study incorporates variables 
that were never previously considered for this type of analyses (e.g., daily retail outlet 
sales, other retail-related sales, golf course sales). Most importantly, the study represents 
the first attempt to incorporate all the selected non-gaming amenities in one model. 
Another practical implication of this study is that by using actual operating data and 
profit margin statistics, the study translates the estimated gaming business volume 
contribution to the gaming revenue contribution. The study findings show the potential of 
various non-gaming amenities to attract gamers and suggest that non-gaming amenities at 
a casino-resort can be significant contributors to gaming (slot and table) revenue and to 
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 Historically, non-gaming activity was considered ancillary and not worthy of the 
same thorough tracking, operational, and marketing focus as gaming activities. Non-
gaming amenities in Las Vegas, such as hotel rooms, restaurants, spas, nightclubs, and 
entertainment venues that started as loss leaders are now key profit centers apart from the 
casino floor. Depending on the property and the type of market, non-gaming revenues 
can range from 26% to more than 60% of the largest casino operations, and their impact 
is growing nationwide and around the world (Student, Pepin, & Jenveja, 2012). A recent 
survey of tourists by the Las Vegas Convention and Visitors Authority, for example, 
reported that spending in multiple non-gaming categories at Las Vegas resorts increased 
in 2011 while visitors reported that their gambling budgets declined (Las Vegas 
Convention and Visitors Authority, 2011). Additionally, the American Gaming 
Association (2011) highlights that more than 16% of all casino visitors nationwide in 
2011 stated that they never or rarely gamble, but rather visit a particular property to dine, 
see a show, shop, or visit other non-gaming amenities. 
At present, casinos are turning to tracking non-gaming activity by their already 
identified gaming patrons. Gaming analysts are being tasked to develop 360-degree views 
of customers that include non-gaming spending along with casino play (Student & Pepin, 
2009). A need for further research in the area of holistic evaluation of the gaming – non-
gaming relationship in a casino-resort setting has been identified and documented in 
previous research. There needs to be a suitable research approach to advance our 
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understanding of opportunities and possibilities of understanding the value of having a 
variety of non-gaming amenities in a casino-resort setting. Regarding empirical work, 
gaming – non-gaming dynamics discussed in academic and industry literature have yet to 
fully consider all the dimensions of the role of non-gaming amenities in a fast changing 
casino-resort environment and potential synergies among various gaming and non-
gaming offerings. This dissertation seeks to extend the existing literature by addressing 
the questions that remain regarding the indirect contribution of various non-gaming 
amenities to gaming volumes and other non-gaming amenities’ performance.    
Research Objectives and Justification 
The current research estimates the indirect gaming (both slot and table) and non-
gaming contribution of various non-gaming amenities at the selected casino-resort 
property. The proposed analysis framework is expected to assess comprehensively the 
role non-gaming amenities play in a casino resort. More specifically, this framework 
allows for evaluating the indirect contribution of the selected non-gaming amenities to 
slot coin-in, table cash drop, and other non-gaming amenities’ volume/sales.  
Casinos as multi-dimensional venues want to recognize their customers at every 
point of sale and attract them to the variety of offerings on the gaming floor and beyond. 
The body of research on the effect of various non-gaming amenities on casino 
performance has been growing continuously. To understand and interpret the role of non-
gaming amenities at a casino resort, this dissertation examines literature on previous 
work that evaluated the relationship between non-gaming amenities and gaming 
performance. It has been concluded by researchers on the topic that users of some non-
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gaming amenities at a casino-resort spend substantially more money gambling than do 
nonusers of these amenities (Roehl, 1996). 
The results of the studies reviewed for this dissertation demonstrate that, in 
general, adding a new amenity or increasing volume in a non-gaming venue will increase 
gaming revenue. Depending on the non-gaming amenity, the gaming effect may increase 
table games but not slots, slots but not table games, or both (Repetti, 2011). More 
recently, for instance, Tanford and Lucas (2011) analyzed the effect of casual restaurant 
patrons on slot coin-in from $0.25 machines or less and cash drop at a destination and at a 
locals casinos and found out that the impact of dining volume on low-end slot play was 
especially strong in the local market casino, resulting in a substantial financial 
contribution. Suh and Lucas (2011) studied two Las Vegas Strip properties to determine 
the impact of showroom entertainment on casino performance. The results were mixed: 
one casino produced a positive and significant relationship between showroom counts 
and slot coin-in and cash drop, whereas the other casino did not have a significant 
relationship between showroom counts and coin-in but did have a significant and positive 
relationship with cash drop. Lucas and Tanford (2010) analyzed the effect of a new 
amenity on both slot coin-in and table games drop, with the results showing that slot 
coin-in was not significantly affected by the opening of the new amenity, whereas table 
games drop was significant and positive.  
Industry research on the impact of non-gaming amenities on other non-gaming 
amenities available at a casino resort is quite limited. For example, Suh and West (2010) 
studied the impact of showroom headcount on daily food and beverage revenue for 
casino-operated restaurants at a Las Vegas Strip property and concluded that showroom 
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headcount was significant and positively related to food and beverage revenue. Despite 
the fact that the body of research on the topic has been growing, little is known about the 
non-gaming amenities’ return on investment.  
The current study 1) uses recent (2011) data from a non-Las Vegas gaming 
market; 2) analyzes the indirect gaming contributions of non-gaming amenities on both 
daily slot and table gaming business volumes; and 3) explores non-gaming amenities’ 
contribution to other non-gaming amenities at the subject property. This study adds to the 
existing literature by 1) incorporating variables that were never previously considered for 
this type of analyses (e.g., daily retail outlet sales, other retail-related sales, and golf 
course sales); 2) by including all the selected non-gaming amenities in one model; and 3) 
by using actual operating data and profit margin statistics to convert the estimated 
gaming business volume contribution into the gaming revenue contribution. Considering 
a major investment in non-gaming amenities at many casino properties, the approach 
described in the current study will help resort operators evaluate non-gaming amenities’ 
gaming (slots and tables) and non-gaming contribution and assess potential synergies 
among various non-gaming amenities.  
Research Propositions and Proposed Methods 
The following research propositions are advanced for the purposes of this study: 
 There is a significant positive relationship between selected non-gaming 
amenities’ volume and gaming volume at the subject property; and 
 Non-gaming amenities at the subject property have a significant positive 
effect on other non-gaming amenities at the property.  
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These research propositions will be tested using time-series regression analyses 
supplemented by an analysis of the non-gaming amenities’ contribution to operating 
profit margins. The indirect contribution of non-gaming amenities to slot/table operating 
margins will be calculated by applying the average slot/table hold percentage to 
coefficient estimates of the non-gaming variables and by using the departmental (slot or 
table) operating profit margins.  
Definitions 
Daily slot coin-in: Daily dollar amount wagered for all gaming machines (slot, 
video poker, video keno and multi-game). 
Daily cash table drop: Aggregate daily cash drop for all table games offered at the 
property. 
Casino events: Special events and casino promotions (e.g., slot tournaments, 
drawings). 
Food outlet covers (or “covers”): Total number of guests served at the property’s 
dining venues on each day. 
Non-gaming expenditures: Customers’ spend on various non-gaming amenities at 
the subject property (e.g., hotel, food and beverage outlets, entertainment, spa, pool, 
retail, etc.). 
Slot win: Difference between the slot coin-in and amount of all payouts. 
Slot hold percentage: Casino slot win divided by slot coin-in over a certain period 
of time.  





Secondary data for this dissertation were used from one casino-resort property 
and covered a period of twelve months and, thus, the results are not generalizable. To 
address the study objective of estimating the indirect gaming and non-gaming 
contribution of various non-gaming amenities at the selected casino-resort property, only 
cash table drop was used and credits issued by the casino were excluded from the 
analyses used for this study. Several studies (Lucas, 2004; Lucas & Santos, 2003) 
discussed analytical limitations of the drop metric as a measure of table games’ business 
volume since table drop can disproportionately be affected by credit players. 
To keep the models advanced in this study parsimonious, only few variables were 
included, thus, the models do not consider all likely determinants of the selected 
dependent variables. To yield more conclusive evidence of the potential importance of 
various non-gaming amenities at a casino-resort, additional variables need to be 
considered and analyzed. Additionally, as pointed out by Repetti (2011), one neglected 
area in the gaming research is mixed methods research with a focus on consumer 
behavior. Qualitative methods (e.g., observations) added to quantitative analysis would 
prove to be very valuable to the research on this topic. 
Dissertation Organization 
This dissertation is organized as follows. Chapter 1 provides a brief synopsis of 
the theoretical framework of this dissertation. The chapter includes the problem 
statement, research objectives and delimitations of the study. Chapter 2 provides a 
literature review that discusses the increased role of non-gaming amenities in a casino 
resort property, their indirect contribution to gaming business volume, challenges 
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associated with capturing the necessary customer data, and recent industry attempts to 
develop a variety of consumer-oriented amenities that would target multiple customer 
segments and  create the so-called “integrated resorts”. Chapter 3 of this dissertation 
describes the methodology of the study, its analysis framework, data sources, model 
design, and definition of variables. The chapter concludes with a discussion of the 
proposed hypotheses and a review of the proposed methods and techniques to test the 
proposed hypotheses. Chapter 4 provides the results of the identified analyses, data 
screening procedures, analysis of descriptive statistics, the results of the hypothesis tests, 
and quantitative analyses described in Chapter 3 of this dissertation. Chapter 5 of this 
study includes a discussion of main findings and data diagnostics and compares the 
study’s findings with previous studies’ results. The section also discusses study 
limitations, academic and practical significance of the obtained results and proposed 
approaches and models. Although further work on this topic is needed, the dissertation 
offers insights about the role of non-gaming amenities on casino performance and other 
non-gaming amenities at the selected property. The dissertation concludes with the 







This section of the study provides an overview of previous research on the topic 
from gaming, marketing, and real estate perspectives. The chapter begins with a 
discussion of an evolving role of non-gaming amenities in the gaming industry. The 
discussion incorporates findings and observations from academic research as well as 
references common practices and beliefs observed in the industry. Some challenges with 
capturing the necessary data to inform investment and operational decisions are also 
presented in this section. The discussion about pricing strategies used in regards to non-
gaming amenities is mainly focused on loss leader and joint pricing strategies. Prior 
research on measuring the indirect contribution of non-gaming amenities to gaming 
volume and/or to other non-gaming amenities is then reviewed and is summarized by 
amenity type (bingo rooms, food and beverage outlets, showroom entertainment). The 
chapter concludes with an outline of the hypotheses proposed for this study and 
developed based on the reviewed previous research.  
Non-Gaming Amenities in the Gaming World 
Increased Role of Non-Gaming Amenities 
 Whenever a new gaming property is being proposed, a question frequently asked 
of its developers/owners is what amenities would be included as part of this project. The 
answer to this question is of critical importance, especially nowadays when financing for 
various development opportunities has been more difficult to obtain (Thalden, 2010) and 
the investment community is very focused on understanding potential returns and key 
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success factors. When analyzing the relative contribution of the various profit centers at a 
typical Las Vegas Strip casino-resort, Lucas and Kilby (2012) conclude that a property’s 
top two revenue producing departments are non-gaming departments (hotel and food and 
beverage departments). When it comes to relative profit contribution, the top two profit-
producing departments in a lot of Las Vegas Strip properties are hotel and slot 
departments (Lucas & Kilby, 2012).  
As a result of the ever-increasing role of non-gaming amenities at a casino-resort, 
major gaming operators have revamped and enhanced their  player card programs. In 
1997, then-consultant Gary Loveman (current CEO of Caesars Entertainment) changed 
the way the gaming industry looked at tracking customer spending by developing the first 
customer loyalty program in the business – Total Rewards. Until recently, Total Rewards 
tracked casino guests gaming expenditures only (Benvenuti, 2011). Nearly a decade later 
in 2010, the Total Rewards program was expanded to track customers’ non-gaming 
spend. Since then, MGM MIRAGE re-launched its loyalty program, M Life, which uses a 
similar approach to Caesars Entertainment in tracking total customer spend across the 
company’s resorts (Benvenuti, 2011; Finnegan, 2011).  
Gaming operators are under constant pressure to increase each patron’s share of 
wallet, competing against each other and against a variety of non-gaming options. Well-
designed and effective loyalty and reward programs have become a “must have” for the 
casino industry. Tracking information needed to know customers is good, “accessing it is 
better, and applying advanced analytics takes you across the finish line first” (SAS, 
2010). The shift towards the new business model where non-gaming amenities became 
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significant revenue generators in their own right has fundamentally changed the process 
of valuing various non-gaming amenities in the gaming industry.  
The following four components need to be considered when evaluating casino-
resort customer total value: gaming spend (across all the company’s properties), non-
gaming spend (across all the company’s properties and amenities), customer trip 
frequency, and trip recency. These components are graphically shown in a diagram in 
Figure 1. 
 Figure 1. Total customer value components.  
Each component of the total customer value has a certain weight assigned to it 






























competition for casino patrons increased, many companies in mature markets, such as 
Las Vegas and Atlantic City, began to look outside of the casino operation for profits and 
re-evaluate non-gaming areas’ relative contribution (Lucas, 2011; Benston, 2008). 
Patrons who are willing to pay for upgraded hotel rooms, spa treatments, and gourmet 
meals have become increasingly attractive to casino marketers (Lucas, 2011; Lucas & 
Kilby, 2008). These guests may also gamble, but gaming revenues typically account for 
only a small portion of their overall contribution to the property. A guest would not need 
to patronize all of a property’s outlets, however, to be considered “valuable” (Lucas, 
2011).  
Integrated Resorts as the New Means of Consumption 
The term “integrated resort” refers to a gaming resort with a variety of non-
gaming amenities that can range from dining establishments and nightclubs to retail 
shopping malls and multi-purpose arenas (Lucas and Kilby, 2012). To analyze the nature 
and characteristics of casino-resorts with multiple land uses, this section of the literature 
review focuses on understanding these operations from the consumer behavior and urban 
planning/real estate perspectives. Consumer behavior research sheds light on the 
changing consumer preferences, expectations, decision making and, ultimately, behavior 
and, thus, can contribute to our understanding of changes in casino customers’ patronage 
and purchasing behavior. Real estate (land development, in particular) and urban 
planning literature proves to be especially helpful in understanding how gaming and non-
gaming amenities can co-exist effectively and profitably within one development.  
From a real estate perspective, a casino-resort with a variety of gaming and non-
gaming amenities represents a mixed-use development, a development that combines 
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multiple land uses (e.g., residential, commercial, cultural, institutional, or industrial) that 
are functionally and physically integrated. Real estate research indicates that the size and 
scale of the commercial development is important to consumers (Song & Knaap, 2004). 
Mixed use occurs in different settings, for example, at the citywide level, within 
neighborhoods, within the street and other public spaces, within street blocks, and within 
individual buildings (Rowley, 1996). One of the most important conclusions from the real 
estate literature on mixed-use developments is that there exists an important time 
dimension to mixing activities and land uses. Since a typical mixed-use development 
project involves different uses that occupy different parts of a building or area, consumers 
visit these uses for different reasons and during different time periods. Certain properties 
with multiple uses provide a variety of activities and, thus, attract customers on a regular 
basis. Successful management of space within one building, therefore, allows for 
activities which would not be financially justified on their own (Rowley, 1996).      
From a consumer behavior perspective and in his discussion of the changing ways 
we currently consume products and services, Ritzer (2010) points out that many 
contemporary inventions and offerings aim at one-time shopping. “Consumers want a 
huge variety of a particular product… By offering a wide range of things under one roof 
or in one setting, the new means of consumption have altered the nature of the experience 
of shopping and vacationing by making them more efficient” (Ritzer, 2010, p. 35).  
The notion that becomes instrumental in the discussion of integrated resorts as the 
new means of consumption and, thus, new realities of the gaming industry, is the notion 
of a “more economical spectacle” (Ritzer, 2010, p. 191) since it makes perfect business 
sense to turn new casino-resort developments into more cost-effective, more revenue 
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generating, and more profitable operations. For quite some time, casino-resort operations 
competed with one another on the basis of the size of the operations, product offerings, 
and quality and attractiveness of amenities. In difficult economic times, these operations 
are forced to compete on the basis of price rather than other physical attributes (Ritzer, 
2010).  
Non-Gaming Amenities’ Pricing Strategies 
Loss leader strategy. 
The complementary role of non-gaming amenities is changing, especially in 
destination or integrated resort properties (MacDonald, 2008). Casino operations 
historically focused on sales rather than price competition with an assumption that any 
costs incurred would be passed on a consumer at a later time. “The modern, highly 
spectacular cathedrals of consumption came of age in the era of the dominance of sales 
competition in the production arena” (Ritzer, 2010, p. 197).  
Showroom entertainment, poker and bingo, for instance, often served as a draw to 
increase casino traffic and gaming volumes despite their low profit margins or negative 
cash flows in some casinos (Lucas & Kilby, 2008; Suh & Lucas, 2011). The theory of 
loss-leader pricing implies that loss leaders draw customers who will then buy other 
regularly priced items that produce profits (Walters & MacKenzie, 1988; Walters & 
Rinne, 1986). However, previous studies show that not all consumers who respond to loss 
leaders behave in the expected way. Research examining the conventional theory that 
loss leaders stimulate the sale of other impulse goods has produced mixed results (Suh, 
Tanford, & Singh, 2012). Walters and Rinne (1986) used grocery store data from a large 
Midwestern supermarket to study the relationship between the sale of loss leaders and 
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non-promoted, regularly priced items and found that relationship to be not statistically 
significant. In a later study, Walters and MacKenzie (1988) failed to produce a positive 
effect of loss leaders on the sale of regularly priced items and store profits in their study 
of price promotion in two Midwest supermarkets. Mulhern and Michael (1995) examined 
the effect of loss leaders on shopping behavior using survey data gathered from two 
locations of a Midwestern home center store chain selling building supplies. Contrary to 
the findings of Walters and Rinne (1986) and Walters and MacKenzie (1988), they found 
that loss leaders positively influenced store sales by increasing the sale of non-promoted 
products.  
Joint product pricing strategy. 
More recently, casino operators have started exploring joint product pricing 
strategies (pricing two or more products produced from the same operation and 
considered to be of relatively equal importance to the operation) for their businesses. This 
type of pricing is more complex as it deals with two or more demand curves. 
Additionally, these strategies need to factor in the relative price elasticity of the two (or 
more products). In order to implement joint product pricing successfully, operators need 
to understand customer behavior and spending patterns at all the property’s outlets 
(gaming and non-gaming). Many operations do not gather sufficient market (“macro”) 
and customer (“micro”) data to be able to fully embrace what joint product pricing 
strategies can theoretically offer. Insights from spending behavior in the casino versus 
other venues can improve the relevance of marketing campaigns, which drive 
dramatically improved response rates, and prices and offers should be developed based 
on the customer total value (Benvenuti, 2011). 
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Indirect Contribution of Various Non-Gaming Amenities to Gaming Volume 
 Several studies in the gaming industry examined the impact of various non-
gaming amenities to the gaming business volume and to other non-gaming amenities at a 
property. This section of the literature review summarizes the main findings on the topic 
by the type of amenities: bingo rooms, food and beverage outlets, showroom 
entertainment, and other non-gaming amenities (e.g., nightclub, pool, etc.). Additionally, 
a separate section on the importance of hotel rooms is included to discuss the potential 
role of hotel rooms at different types of casino properties.  
Bingo Rooms’ Contribution to Gaming Volume 
Lucas, Dunn, and Kharitonova (2006) investigated the relationship between daily 
bingo headcount (number of bingo players) and slot volume (coin-in) using the daily data 
from two repeater market hotel casinos, one in Southern California and the other in Las 
Vegas. The researchers described the bingo room in the Southern California hotel casino 
as a loss leader and the other in Las Vegas as a break-even operation. They reported no 
statistically significant relationship between bingo and slot business volume in either 
property. Based on this finding, the authors concluded that the bingo rooms at the subject 
properties might not be the best use of limited casino floor space in terms of maximizing 
profits per square foot. To the contrary, a study conducted by Lucas and Brewer (2001) 
reported a positive indirect effect of the bingo room on slot gaming volumes at the 






Food and Beverage Outlets’ Contribution to Gaming Volume 
Most casinos offer dining options for their customers (Tanford & Suh, 2011); 
however, the link between restaurants and casino patronage is not obvious and is quite 
difficult to quantify in a meaningful way (Tanford & Lucas, 2011). Tanford and Lucas 
(2011) state that amenities may play a different role depending on the type of market in 
which the casino is located. In destination markets, for instance, visitors who visit from 
out of town are very likely to dine out, whereas in local markets, eating in restaurants is 
optional. Thus, the management’s assessment of the role of amenities in destination, 
regional, and local markets is likely to vary considerably. Assessing the role of 
restaurants as indirect revenue drivers can present a difficult task (Tanford & Lucas, 
2011). 
There is an increasing body of empirical research evaluating the indirect effects of 
food and beverage outlets on gaming, and most studies generally support the hypothesis 
that there is a statistically significant and positive relationship between food and beverage 
covers and/or revenue and a property’s gaming business volume. Roehl (1996), for 
example, used a self-reported survey of Las Vegas, NV, local residents to examine the 
relationship between gaming budget and use of various non-gaming amenities. The 
results of that study showed that the use of different types of food and beverage outlets 
(such as coffee shops and gourmet restaurants) was positively associated with the 
respondents’ casino spending. Lucas and Brewer (2001) used a time series model 
designed to predict the change in the aggregate daily coin-in of a Las Vegas hotel-casino. 
Their model predicted 87% of the total variance in daily coin-in over the 181-day sample 
period in 1998. Daily food and beverage covers used to represent restaurant business 
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volume and complimentary room night failed to produce statistically significant effects. 
The restaurants were also operating at a considerable loss.  
On the other hand, Lucas and Santos (2003) examined the relationship between 
on-site restaurant business volume and aggregate daily slot coin-in across three different 
casino properties (one Las Vegas hotel-casino and two Midwestern riverboats). The 
variable representing the number of daily restaurant diners produced a significant and 
positive effect on daily coin-in, at each of the three casinos.  
More recently, Tanford and Lucas (2011) attempted to examine the restaurant-
gaming relationship within a price-point condition and studied the relationship between 
casual restaurant diners and slot coin-in produced on slot machines with credit values 
worth less than one dollar (e.g. penny, nickel, and quarter slots) at a Midwestern riverboat 
and a Laughlin hotel-casino. The casual restaurants category included affordable outlets 
such as the buffets and coffee shops. Daily casual restaurant covers produced a 
significant and positive effect on daily low-denomination coin-in at both properties. 
Using data from the same two properties analyzed in Tanford and Lucas (2011), 
Tanford and Suh (2011) examined the relationship between restaurant type (e.g., buffet, 
casual, and steakhouse) and daily coin-in generated by customers in different worth 
segments (high-, medium-, and low-worth slot players and untracked). The worth of the 
players in that study was determined based on patrons’ historical value to the casino, as 
recorded in the slot tracking system. The high-end restaurant variable produced 
significant and positive effects on coin-in within the high-worth segments while casual 




Most recently, Kalargyrou, Singh, and Lucas (2012) examined the relationship 
between restaurant operations and aggregate daily slot coin-in using operating data from 
a racino property and demonstrated a positive relationship between restaurant sales and 
coin-in within the racino operating environment. The existing theoretical models 
designed to predict aggregate daily coin-in and table drop have been quite successful 
(Lucas & Brewer, 2001; Lucas & Santos, 2003; Tanford & Lucas, 2011; Kalargyrou et 
al., 2012). In addition to the daily restaurant covers and/or revenue as predictor variables, 
the following basic control variables were used in these models: days of the week, 
holidays, special event days, trend variables (over the sample term), and ARMA terms (if 
and as necessary).  
Showroom Entertainment’s Contribution to Gaming Volume 
Entertainment venues and offerings have received significant attention in the 
recent gaming literature (Suh, 2011) as a result of a changing role of showroom 
entertainment, especially in destination markets. The survey data collected for Roehl’s 
study (1996), for example, showed that attendees of large- and small-scale shows 
reportedly spent 155% and 247% more on gaming than those who did not attend shows 
or attended other types of shows (lounge acts). In addition to the potential impact of 
entertainment offerings on the gaming revenue, entertainment shows were also shown to 
impact customer visitation levels. Richard and Adrian (1996) surveyed casino customers 
at a gaming property in Mississippi and found that shows were positively related to the 
likelihood of return to the casino. However, in another study that relied on the survey 
data of Las Vegas local residents, entertainment was not found to be important when 
deciding whether to visit a casino or not (Shoemaker & Zemke, 2005). Additionally, 
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performance entertainment and movie theatres did not show positive effects on Las 
Vegas local residents’ repatronage intentions in a later study by Yi and Busser (2008). 
When it comes to the contribution of showroom entertainment to gaming business 
volume, several gaming studies explored this relationship and produced mixed results. 
Lucas (2004) analyzed the headliner concerts at a locals casino and found that these 
concerts were positively associated with the daily blackjack cash drop.  
Suh and Lucas (2011) studied two Las Vegas Strip properties using time series 
multiple regression analysis to understand if showroom headcount affected daily slot 
coin-in or cash drop. One casino produced a positive and significant relationship between 
showroom counts and cash drop and coin-in, whereas the other casino did not have a 
significant relationship between showroom headcount and coin-in, but had a significant 
and positive relationship to cash drop. One study also used hourly coin-in data to evaluate 
the effect of showroom entertainment on slot gaming volume at a Las Vegas casino-
resort (Suh, 2011). The study found that entertainment headcount produced positive 
effects on slot volumes at 6pm, 9pm, and 10pm. Despite the positive contribution of 
showroom entertainment to the slot coin-in, the incremental slot revenue produced by 
showroom attendees was minimal. 
Other Non-Gaming Amenities’ Contribution to Gaming Volume 
 There is only study that examined the indirect contribution of other type of non-
gaming amenities (outside the restaurants and showroom entertainment categories). 
Lucas and Tanford (2010) looked at the impact of adding a new entertainment-related 
amenity – indoor pool/nightclub – on daily gaming volumes at an Atlantic City, NJ, 
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casino-resort. Their study concluded that the new amenity produced a significant and 
positive effect on table gaming volume but not on slot gaming volume.  
Non-Gaming Amenities’ Contribution to Other Non-Gaming Amenities 
As the role of non-amenities evolves, it becomes more important to understand 
the relationship between non-gaming amenities themselves (Suh & Tanford, 2012). Suh 
and West (2010) attempted to determine if showroom headcount affects daily food and 
beverage revenue for casino-operated restaurants at a Las Vegas Strip property. The 
study results showed that showroom headcount was significant and positively related to 
food and beverage revenue. The study did not estimate whether the increased revenues 
led to increased profits at the studied property. The study also emphasized the need for 
further investigating potential spillover effect of entertainment on other non-gaming 
amenities. 
Role of Complimentaries in the Gaming Industry 
 The majority of studies on the impact of non-gaming amenities on gaming 
business volume reviewed for this research used aggregate data and did not separate 
between cash (or paid) and complimentary (or comped) revenue and/or volume. 
Eadington (1984) defines complimentaries or “comps” in the casino field as free 
offerings used by the casino management to increase the total volume of gambling 
wagers. Depending on the property type and the competitive nature of a gaming market, 
complimentaries can range from free drinks and show tickets to hotel rooms and air fare. 
Complimentaries are viewed as any other promotional expense by the casino 
management (Eadington, 1984). Comps represent a significant portion of player 
reinvestment expenses and are awarded to players from a variety of sources within the 
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casino (Klebanow, 2009). In 2011, the Las Vegas Strip properties (defined as 41 casino 
operations located on Las Vegas Boulevard and generating over $1 million in annual 
gross gaming revenue), for example, reported that their total property complimentary 
expenses for the year were approximately 30.2% of the gross gaming revenue (Nevada 
Gaming Control Board, 2011). More specifically, the casino department’s complimentary 
expenses were 25.9% of the gross gaming revenue; 20.4% of the total hotel revenue was 
generated from complimentary rooms; 16.3% of food revenue came from complimentary 
meals; and 33.1% of the beverage revenue at these properties came from complimentary 
beverage sales (Nevada Gaming Control Board, 2011). 
 There are just two studies in the gaming literature that incorporated paid and 
comped revenue and/or volume metrics – one study examining the contribution of food 
and beverage covers (Suh et al., 2012) and one study analyzing the indirect contribution 
of showroom entertainment to gaming business volumes (Suh & Tanford, 2012). The two 
studies deserve a separate discussion as they introduced additional variables (paid versus 
comped) in already established models, found meaningful relationships between gaming 
volume variables and the new variables, and informed the models advanced in this study. 
Using the same data as Tanford and Lucas (2011), Suh et al. (2012) studied the 
relationship between restaurant and gaming business volumes. The researchers expressed 
daily restaurant business volume in terms of both cash and comped sales and not covers. 
The study concluded that both cash and comped restaurant sales produced significant and 
positive effects on daily coin-in, with the coefficient for the comp dining sales variable 
being almost four times greater than that of the cash sales variable at the two properties.  
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The only other study that separated between cash and comped non-gaming 
amenities was done by Suh and Tanford (2012) and evaluated the impact of paid and 
comped entertainment headcount on gaming business volumes at one Las Vegas and one 
Atlantic City casinos. The study found that comped and cash showroom headcount at the 
two properties had little effect on gaming business. 
 Considering the mixed nature of these findings and to understand the potential 
gaming effects of cash versus comped non-gaming business, this research also 
incorporated cash and comped food and beverage covers and cash and comped showroom 
entertainment headcount as predictor variables in some of the models presented herein. 
This approach allows for further investigation of the role of the subject property’s 
comping policy and its impact on the property’s gaming volume.    
Hotel Rooms as an Important Amenity 
 Hendler and Hendler (2004) claim that historically the gaming industry tended to 
underestimate the potential of hotel rooms at a casino-resort. Gaming operations tried to 
attract casino patrons with special (deeply discounted) rates or complimentary stays used 
to incentivize customers to spend money on the gaming floor. Hotel rooms represent a 
scarce resource and the importance of room revenues at a casino-resort has increased 
over the years. Casinos focus on optimizing the allocation of room inventory among 
various customer segments because every unsold room could result in revenue decreases 
from gaming and other non-gaming outlets (Hendler & Hendler, 2004). Thus, to 
maximize overall profitability, the property management attempts to understand and 
quantify the combined revenues of each profit center at the property (e.g., hotel rooms, 
gaming, food and beverage, retail, entertainment, etc.).  
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 Hotel rooms, as limited resources, need to be managed effectively to generate the 
most profit across multiple departments. At the heart of the optimization of property cash 
flows is the hotel occupancy mix (Lucas, 2011). Brock, Fussell, and Corney (1990), for 
example, used simulation forecasting methods to model customer movement through the 
facility and track its effect on revenues by following each arrival through the hotel until 
departure. Simulating potential guest migration paths within a casino hotel, the authors 
demonstrated how the presence of an amenity contributed to higher guest expenditures by 
keeping guests on property and out of their hotel rooms.  
  Additionally, the hotel department is characterized by the substantial profitability 
when compared to other profit centers at a casino-resort (Lucas & Kilby, 2012). Hotel 
guests tend to spend their budgets at the property’s various outlets, thus, benefitting other 
non-hotel departments and encouraging property-wide spending. Under this assumption 
that the use of room inventory has a potential of impacting other non-gaming 
departments, the hotel occupancy variable was incorporated into the models advanced in 
this study. Specifically, in the non-gaming models developed in this study, in which food 
and beverage covers, entertainment headcount, and retail outlet sales were dependent 
variables, the hotel occupancy was used as a predictor variable. 
Data Availability and Collection as Main Concerns 
 Unlike conventional retail businesses in which each transaction is recorded, many 
casino transactions go unrecorded, or are not directly attributable to a particular person or 
marketing activity (Lucas & Kilby, 2008). In today’s casino, most players are certainly 
aware that they can earn complimentary awards, if they are willing to identify 
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themselves. In spite of this incentive, many gaming and non-gaming transactions go 
unrecorded.  
Capturing data remains one of the very real challenges facing casino executives 
(Lucas & Kilby, 2008). In many Las Vegas Strip casinos, for example, less than half of 
the slot wagers are tracked (by player), while an even greater percentage of table game 
wagers goes untracked. These untracked players, however, occupy a great number of 
properties’ hotel rooms. As such, any methodology designed to optimize property cash 
flows must be able to estimate effectively the value of these unassigned transactions. 
Retail and restaurant transactions are often not charged to the hotel room and, thus, this 
spending cannot be credited to a specific hotel guest. The collection and management of 
restaurant and retail performance data at the majority of casino-resort properties remain 
challenging (Hendler & Hendler 2004; Lucas, 2011). 
Another issue concerning the value of non-gaming amenities at a particular 
property has to do with the nature of the transactions that take place at a casino-resort. A 
casino-resort guest might spend a significant amount of money in a restaurant on the 
property, that restaurant, however, is likely to be a concession, paying the hotel only a 
small portion of the gross revenue. To the contrary, in the typical transient hotel, that 
restaurant is a revenue center for the hotel. The same holds true for a spa (which is 
typically a concession), for stores in the shopping mall of the resort, and shows that are 
housed in the hotel. While these amenities bring in additional revenue to the hotel, it is 





Summary of Previous Research Findings 
Most casinos recognize that encouraging more non-gaming spend at their 
properties will directly benefit the bottom line. This has become one of the sought-after 
revenue approaches in the today’s gaming world. Many casino properties are turning 
their traditional player/gaming loyalty cards into significantly expanded programs 
(Student & Pepin, 2009). Major efforts and programs in the gaming industry have been 
focused on the patron and are currently used to identify, track and reward those who 
gamble (Student & Pepin, 2009) and those who use properties’ non-gaming amenities 
(Finnegan, 2011). 
Gaming revenues fluctuate significantly and, thus, such gaming volume indicators 
as slot coin-in and table drop serve as more stable proxies for the general volume of 
business (Lucas, 2011). All the studies that used these measures employed data ordered 
by date  and used time series data to forecast daily gaming volume measures (for 
example, Lucas & Brewer, 2001; Lucas & Santos, 2003; Lucas, 2004; Lucas, Dunn, & 
Kharitonova, 2006; Suh, 20011). With a few exceptions, research generally supports a 
positive relationship between dining and showroom entertainment and gaming. The 
modeling frameworks used in these studies could, however, be applied to examining the 
indirect contribution of other non-gaming amenities on gaming volumes (Suh & Tanford, 
2012). 
Proposed Hypotheses 
The reviewed literature provided a foundation for developing models and 
framework for the current study that are described in detail in Chapter 3 of this 
dissertation. The current study supplemented the variables identified in the previous 
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research, incorporated additional variables, as recommended by previous studies on the 
topic, and advanced the proposed theoretical models to examine empirically the indirect 
effect of the selected non-gaming amenities on gaming volume and other non-gaming 
amenities at a casino-resort property.  
The following hypotheses and propositions are advanced and tested in this 
dissertation:  
H1: There is a significant positive relationship between the selected non-gaming 
amenities (e.g., hotel occupancy, food and beverage covers, entertainment headcount, 
retail outlet sales, other retail-related sales, golf course sales) and daily slot coin-in at the 
subject property.  
H2: There is a significant positive relationship between the selected non-gaming 
amenities (e.g., hotel occupancy, food and beverage covers, entertainment headcount, 
retail outlet sales, other retail-related sales, golf course sales) and daily table cash drop at 
the subject property. 
H3: The coefficient for comped food and beverage covers is expected to be larger 
than the coefficient for cash food and beverage covers. 
H4: The coefficient for comped showroom entertainment headcount is expected to 
be larger than the coefficient for cash showroom entertainment headcount.  
H5: There is a significant positive relationship between hotel occupancy and food 
and beverage covers at the subject property. 
H6: There is a significant positive relationship between hotel occupancy and 
showroom entertainment headcount at the subject property. 
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H7: There is a significant positive relationship between hotel occupancy and retail 







This chapter describes the specific steps of the proposed research process. It starts 
with a discussion of the data sources and identifies the study period. The chapter then 
summarizes the study’s research objectives and describes the model design while 
identifying and defining specific variables used in each proposed model. The proposed 
hypotheses are then stated for each model. Diagrams of the proposed models are provided 
to illustrate graphically the relationships theorized in this dissertation. The chapter 
concludes with a discussion of specific techniques and methods used to test the 
hypotheses developed for the study. 
Data Source and Study Period 
The data for this study are provided by a major gaming operator that owns and 
operates the subject property located in a southern state that has multiple casino licenses 
(“the subject property” and “the property” are used interchangeably throughout this 
study). The subject property serves the tourist as well as the local markets. A large 
portion of the property’s total revenue is generated by tourists (defined here as visitors to 
the property from beyond 250 miles). The property generates the majority of its gaming 
revenue (approximately 65%) from slot machines. Gaming revenue represents 
approximately 80% of the property’s gross total revenue. The loyalty program 
implemented at the subject property has different tiers determined based on the current 
play. The state where the subject property is located is home to a number of gaming 
operations; thus, the subject property operates in a highly competitive gaming market and 
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faces competition not only from other gaming facilities in the state but also from full-
service regional and destination resort casinos in neighboring states. To remain 
competitive in the marketplace, the subject property’s management undertook various 
capital expenditure projects over the years to add non-gaming amenities at the property. 
The property currently offers just under 1,000 hotel rooms, a variety of table games 
including blackjack, craps, roulette, poker and others and features multiple food and 
beverage establishments ranging from a buffet, coffee shop, and ice-cream shop to a 
steakhouse and Asian-fusion restaurant. In addition, the subject property includes a spa 
and salon, arcade, several retail outlets, meeting space, and a golf course. Thus, due to the 
nature and scope of the property, the data obtained for this study allowed for 
incorporating retail outlet sales, golf course sales, and other retail-related revenues into 
this analysis.   
The data provided covered a period of one calendar year, from January 1 through 
December 31, 2011. The data represented daily operating data for gaming (slot and table) 
and various non-gaming (hotel, food and beverage, entertainment, retail, other) 
departments at the subject property. For confidentiality reasons, no other information 
about the subject property, its amenities, and loyalty program benefits can be included in 
this study. 
The research is entirely based on the secondary data obtained for the purposes of 
this study from the subject property. Although secondary data are collected for purposes 
other than researcher needs, secondary sources often provide a good starting point for 
exploratory research (Zikmund, 2002). Secondary data have several advantages for study 
of this nature. First, secondary data are less likely to involve self-reported biases 
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compared to self-reported accounts gathered from surveys (Houston, 2004). Therefore, 
the use of objective operating and financial data is likely to produce more accurate 
findings. Second, although secondary data do not provide process measures, such as 
attitudes or motives, they do provide final outcomes and, thus, serve as measures of 
actual buying behavior (Houston, 2004). 
Reliability and Validity 
Reliability is the degree to which measures are free from errors and consistently 
provide similar results (Zikmund, 2002). The secondary data in this study are obtained 
from the company’s internal management, cashiering, and tracking systems. This type of 
data is continuously reviewed and used by the management for business and reporting 
purposes. Due to the nature of the data, there might be concerns about human errors in 
collecting and recording data used in this study. An examination of the data sets used is 
believed to help minimize these potential errors.   
Since it is possible to consistently measure the wrong thing, it is important to 
examine how valid the measures used in this study are. Validity is defined as the degree 
to which a scale or an instrument measures what it is supposed to measure (Zikmund, 
2002). There are various types of validity that need to be discussed and addressed as part 
of this research: external, content, and nomological validity.  
External validity refers to the degree to which the results of an experiment can be 
applied to other external environments (Zikmund, 2002). Due to the fact that the current 
study is using data from a single operation, the results of the analyses might not be 
transferable to other casino resorts.  
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Content validity is defined as the degree to which the measure accurately 
represents the domain of the construct (Zikmund, 2002). The content validity of the 
variables used in this research was evaluated based on the results of previous research on 
the topic. Discussion with industry professionals and the property’s management team 
also confirmed that the dependent variables used in this study are commonly used as 
indicators of business volumes.  
Nomological validity is defined as the extent to which the measures of the 
construct relate to the measures of other constructs based on the relevant theory 
(Zikmund, 2002). Previous studies (Lucas, 2004; Lucas & Santos, 2003; Suh & Lucas, 
2011) found a positive and significant effect of temporal indicators (e.g., days of week, 
holidays) on gaming volume. These variables were also included in the models advanced 
in this research. Replication of this study would help evaluate nomological validity in the 
identified models. This type of validity will be further assessed in this paper by 
comparing the study’s results and findings with previous theories and studies.  
Research Models  
The current study advances our knowledge of the relationship between various 
non-gaming amenities and gaming activity at a casino-resort by attempting to estimate 
the indirect gaming (both slot and table) and non-gaming contribution of various non-
gaming amenities at the subject property. The reviewed literature provided a foundation 
for developing the models and framework for the current study. The study incorporated 
the variables identified in the previous research, included additional variables as 
recommended by previous studies on the topic, and advanced the theoretical models to 
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examine empirically the indirect effect of selected non-gaming amenities on gaming 
volume and other non-gaming amenities.  
The following non-gaming amenities were considered in this study: 1) hotel 
rooms; 2) food and beverage outlets; 3) showroom entertainment; 4) retail outlet sales; 5) 
other retail-related sales (e.g., spa, pool, arcade, nightclub); and 6) golf course sales. To 
address the identified objective of this study, this research modified the models 
developed in other studies described in the literature review section and advanced a total 
of seven models to explore indirect gaming and non-gaming contribution of the 
property’s various non-gaming amenities.  
The first two models – referred to as “base gaming models” – examined the 
indirect contribution of the selected non-gaming amenities on slot and table gaming 
business volumes. The third and fourth models – referred to as “extended gaming 
models” – further extended the first two models by breaking down the food and beverage 
covers variable into cash and comped covers and by disaggregating the showroom 
entertainment headcount variable into cash and comped entertainment headcount. The 
remaining three models – also referred to as “non-gaming models” – explored the 
contribution of the selected non-gaming amenity – hotel rooms – to other non-gaming 
revenue centers at the subject property. These proposed models are visually shown in 
Figures 2, 3, and 4. 
The base gaming models (Models 1 and 2, as shown in Figure 2) addressed the 
first two hypotheses described in the literature review section. Hypotheses 3 and 4 were 
tested using the extended gaming models (Models 3 and 4, as shown in Figure 3), while 
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hypotheses 5 through 7 were tested using the non-gaming models (Models 5 through 7, as 
shown in Figure 4).  













Figure 4. Non-gaming models 5, 6, and 7 examining non-gaming amenity – non-gaming 
amenity relationship. 
In addition to the dependent, independent, and control variables presented in 
Figures 2 through 4, the models advanced for this study used the so-called correction 
variables. Since the data used in this paper represented time-series (daily) data, to remove 
any potential bias from the regression coefficients caused by serial correlation of the error 
terms, the models employed autoregressive (“AR”) and moving average (“MA”) terms as 
necessary. Based on the previous research, the proposed models were deemed to be 
sufficient to identify not only statistically significant relationships but also relationships 
that would have managerial significance.  
Once incremental slot and table volume from each selected non-gaming amenity 
was estimated, the amenities’ contribution to a department’s operating profit margins was 
then calculated using the following approach: (1) Incremental slot/table revenue from 
each non-gaming amenity selected for this study was calculated by multiplying the 
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coefficient estimates of the non-gaming variables by the average slot/table hold 
percentage observed at the subject property over the study period. The slot/table hold 
percentage is a theoretical percentage of wagers that the casino can expect to win, or to 
hold, over the long term (Lucas and Kilby, 2008); (2) The estimated incremental 
slot/table revenue was then multiplied by the subject property’s departmental (slot/table) 
operating profit margins to calculate the indirect contribution of non-gaming amenities to 
slot/table operating profits. 
Variables Included in the Analysis 
Table 1 provides definitions for the variables included in the current study.  
Table 1 
Definitions of the Selected Variables  
Variable Name Definition 
Daily Slot Coin-In Daily dollar amount wagered for all gaming machines (slot, video poker, video 
keno and multi-game).  
Daily Cash Table 
Drop 
Aggregate daily cash drop for all table games offered by the property.  




Number of show attendees taken daily from the show’s ticketing system.  
Food and Beverage 
Covers 
Total number of guests served in the property’s dining venues on each day.  
Retail Outlet Sales Aggregate sales at the subject property’s retail outlets. 
Other “Retail-
Related” Sales 
Aggregate sales at the subject property’s remaining amenities (e.g., pool and 
cabanas, arcade, spa/salon, etc.)  
Golf Course Sales Aggregate sales at the subject property’s golf course. 
Day of Week Each day of the week except for Wednesday, which is used as the reference 
variable for all other days. Dummy variable coding will be used to identify the 
presence or absence of each day. 
Holidays Dummy-coded variable as 1 on the holiday and surrounding dates and 0 for all 
other dates. The holidays selected include Memorial Day, Mother’s Day, 
Independence Day, Labor Day, Martin Luther King Day, Easter, Thanksgiving, 
Christmas, and New Year.   
Casino Events Special events and casino promotions (e.g., slot tournaments, drawings).  




Methods and Techniques 
Multiple Regression Analysis 
Considering the objective of this study, multiple regression analysis was 
considered to be the most appropriate technique for these analyses. Multiple regression 
provides a means of objectively assessing the degree and character of the relationship 
between dependent and independent variables by forming the variate of independent 
variables and then examining the magnitude, sign, and statistical significance of the 
regression coefficient for each independent variable (Hair, Black, Babin, Anderson, & 
Tatham, 2006). Thus, the independent variables may also be considered for their 
individual contribution to the variate and its predictions. Interpretation of the variate may 
rely on any of three aspects: the importance of the independent variables, the types of 
relationships between the dependent and independent variables, and the interrelationships 
among the independent variables.  
To test the outlined hypotheses, time-series regression analysis of daily data from 
the subject property was employed using E-Views 7.2. SPSS 21.0 was used to produce 
the model’s descriptive statistics and correlations. Simultaneous entry of the predictor 
variables was employed, such that each regression coefficient represented the unique 
effect of each independent variable on the dependent variable, after the effects of all other 
predictor variables were considered. After first including all of the predictor variables, 
those with non-significant t-statistics were eliminated to produce the final model for each 
of the dependent measures.  
The individual variables selected for each model were first tested for the 
following three assumptions: linearity, constant variance (or homoscedasticity), and 
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normality. Once the assumptions for the individual variables were assessed, the 
regression model building began and was then followed by the assessment of the overall 
model fit. The assumptions of normality, linearity, homoscedasticity and independence of 
the error terms were examined to test the overall relationship after model estimation. 
First, residuals were examined to see whether they were normally distributed. Then, each 
independent variable was checked to see whether it is linearly related to the dependent 
variable. Diagnosis of heteroscedasticity was made with residual plots by plotting the 
studendized residuals against the predicted dependent values and comparing them to the 
null plot. Since the study uses time series data, potential for multicollinearity was 
carefully examined since the regressors included in the models share a common trend (as 
discussed in more detail in subsequent sections).  
When the regression variate was specified and the diagnostic tests confirmed that 
the results administered were appropriate, the indirect contribution of each included non-
gaming amenity was estimated by factoring in slot and table hold percentage and by 
using departmental profit margins provided by the data donor.  
Potential Autocorrelation Issues 
It is quite common for the time-ordered error terms to be autocorrelated 
(Bowerman, O’Connell, & Koehler, 2005). Thus, the independence assumption is often 
violated when time series data are being analyzed. In case of serial correlation, the 
following can take place: 1) reported standard errors and t-statistics can be off and 2) 




Error terms occurring over time have positive autocorrelation if a positive error 
term in one time period tends to produce, or be followed by, another positive error term 
in a later time period and if a negative error term in one time period is followed by 
another negative error in a later time period. Error terms occurring over time have 
negative autocorrelation if a positive error term in one time period tends to produce, or be 
followed by, a negative error term in a later time period and if a negative error term in 
one time period tends to produce, or be followed by, a positive error term in a later time 
period (Bowerman et al., 2005). Since the residuals are point estimates of the error terms, 
residual plots against time were used to detect violations of the independence assumption 
(as further discussed in the Results section). As previously discussed, the AR and MA 
terms were incorporated in this analysis to include the explanatory power of the error 
process.  
Potential Multicollinearity Issues 
Multicollinearity is a problem of the sample and it relates to the specific 
configuration of the sample. Thus, there are no statistical tests to determine to what extent 
multicollinearity affects the model and the inference made with that model. Variance 
Inflation Factors (VIFs) are widely used measures to detect the degree of 
multicollinearity in an ordinary least squares regression analysis (Bowerman et al., 2005). 
For the purposes of this analysis, VIFs were calculated to test for the extent of potential 
multicollinearity. There are two types of VIFs: centered and uncentered. Centered VIFs 
are ratios of the variance of the coefficient estimate from the original equation divided by 
the variance from a coefficient estimate from an equation with the constant and that one 
regressor. Uncentered VIFs are ratios of the variance of the coefficient estimate from the 
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original equation divided by the variance from a coefficient estimate from an equation 
with only one regressor (and no constant) (Startz, 2009). It is recommended to report both 
types of variance inflation for regression models (Gros, 2003). If the original equation 
does not include a constant, then only the uncentered VIF are provided. Thus, for the 
models used in the study that included the intercept, both centered and uncentered VIFs 
were examined. For the purposes of this study, the common cutoff threshold for VIF 
values of 10 was used (Hair et al., 2006). In other words, the multicollinearity between 
the independent variables would be considered severe if the calculated VIF is greater than 
10.   
In general, if multicollinearity was suspected (through an analysis of VIFs) in this 
study, the following questions were addressed for each developed model: 1) What is the 
nature of multicollinearity?; 2) What are its practical consequences?; 3) What remedial 
measures can be taken to alleviate the problem of  multicollinearity? Additionally, simple 
correlations between each independent variable and the dependent variable were used to 
understand the independent-dependent variable relationship. These tests were applied for 







Multiple Regression Analyses Assumptions Testing Procedures and Results 
The assessment of the individual variables selected for each model revealed that 
no serious violations of the assumptions were detected in the proposed models. Tests for 
heteroscedasticity found two variables had minimal violations of the assumption, with no 
corrective action needed. In the tests of normality, four variables were found to violate 
the statistical test but no transformations were necessary.  
The first two models used in this study (Models 1 and 2) explore the non-gaming 
– gaming relationship, with the first model analyzing the indirect contribution of various 
non-gaming amenities to the subject property’s daily slot coin-in and the second model 
exploring the impact of those amenities on the daily table cash drop. Models 3 and 4 
study the same relationships as the first two models but introduce additional variables 
into the equation – cash and comped food and beverage covers and cash and comped 
entertainment headcount. The three remaining models (Models 5 – 7) look at the 
relationship among different non-gaming amenities (e.g., food and beverage covers, hotel 
occupancy, etc.).  
Model 1 Results 
Model 1 of this study analyzed the impact of the selected non-gaming amenities 
on the slot coin-in (dependent variable) at the subject property over the study period. The 
independent variables included in this model were hotel occupancy, food and beverage 
covers, showroom headcount, retail outlet sales, other retail-related sales (e.g., pool, 
arcade, spa/salon, etc.), and golf course sales. Control variables included day of week, 
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holidays, casino events and tournaments, and linear trend. Correction variables (e.g, AR 
and/or MA terms) were added to the model, if and as necessary. All the variables 
represented aggregate daily data and covered a period from January 1 through December 
31, 2011. 
Data Screening Procedures and Initial Regression Analysis 
The same methodological steps were used for all the models advanced in this 
study. The Appendix section at the end of this paper includes relevant charts, graphs, and 
tables for descriptive statistics, initial regression runs, and final regression model 
diagnostics.  
The first step in the analysis included an analysis of descriptive statistics for the 
selected variables. Line graphs of daily slot coin-in indicated slight trending upward at 
the end of the study period (see Appendix). Consistent with previous studies on the topic, 
this study used a linear trend variable to account for potential seasonal fluctuations. A 
value of zero was assigned to the first day of the time series, and the value of the trend 
variable increased by one each day. Therefore, the values of the trend variable in this 
study ranged from 0 to 364.  
Bar graphs of the slot coin-in variable indicated a decrease in gaming volume on 
Wednesdays at the subject property, with Saturdays and Sundays having the highest 
average daily slot volume. Thus, in this model, Wednesdays were selected as the base 
periods from which other day-of-week variables might vary. As a result, the descriptive 
statistics and regression analyses for this model did not contain a variable representing 
Wednesdays. Table 2 summarizes descriptive statistics and frequencies for the variables 




Model 1: Descriptive Statistics 
  
The next step in the analysis was to evaluate a bivariate correlation matrix of the 
selected variables that showed the relationship among the dependent and independent 
variables. As can be seen from Table 3, hotel occupancy, food and beverage covers, retail 
outlet sales, other retail-related sales, and golf course sales were significantly (at the 0.05 
level) related to the dependent variable, whereas the entertainment headcount and linear 
trend variables did not exhibit a significant relationship with the dependent variable – slot 
coin-in.  
Simple correlation coefficients provided a preliminary understanding of the data 
but they cannot be relied upon alone to indicate which variables are significantly related 
Abbreviated 
Variable Name
Full Variable Name/Description Minimum Maximum Mean Std. Deviation Frequency
CoinIn Daly Slot Coin-In $3,563,677 $27,848,286 $8,568,368 $4,192,155 365
Occupancy Hotel Occupancy 53.1% 100.0% 90.0% 11.3% 365
Covers Food & Beverage Covers $1,753 $13,041 $4,510 $1,783 365
Entertainment Entertainment Headcount 0.0 5,067.0 123.9 485.7 365
RetailSales Retail Outlets Sales/Revenue $3,806 $61,652 $16,153 $8,372 365
OtherSales Other Non-Gaming Amenities' Sales 
(e.g., spa/salon/pool, arcade)
$2,837 $138,917 $19,828 $12,628 365
GolfSales Golf Course Sales/Revenue $0 $17,437 $4,922 $3,072 365
MON Day of Week: Monday 0 1 Binary Variable 52
TUE Day of Week: Tuesday 0 1 Binary Variable 52
THU Day of Week: Thursday 0 1 Binary Variable 52
FRI Day of Week: Friday 0 1 Binary Variable 52
SAT Day of Week: Saturday 0 1 Binary Variable 53
SUN Day of Week: Sunday 0 1 Binary Variable 52
NYDay New Year's Eve & New Year's Day 0 1 Binary Variable 4
MLK Martin Luther King Holiday 0 1 Binary Variable 2
Easter Easter Holiday 0 1 Binary Variable 2
MotherDay Mother's Day 0 1 Binary Variable 2
Memorial Memorial Day 0 1 Binary Variable 2
Indepen. Independence Day 0 1 Binary Variable 3
Labor Labor Day 0 1 Binary Variable 3
Thanksgiving Thanksgiving Day 0 1 Binary Variable 3
Christmas Christmas Eve & Christmas Day 0 1 Binary Variable 3
Casino Events Various Casino Promotions 0 1 Binary Variable 359
Tournaments Slot/Table Tournaments 0 1 Binary Variable 27
Linear Trend Linear Trend Variable 0 364 365
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to the dependent variable due to potential multicollinearity (as described in the 
Methodology section). The correlation coefficients between the selected independent 
variables and their associated p-values were also examined to understand whether the 
dependent variables in this model are dependent upon each other. Researchers usually 
regard multicollinearity to be severe if at least one simple correlation coefficient between 
the independent variables is at least 0.9 (Bowerman et al., 2005). Since the largest such 
simple correlation coefficient in Table 3 is 0.69 (between retail sales and food and 
beverage covers), multicollinearity does not appear to be a serious problem in Model 1.  
Table 3 
Model 1: Bivariate Correlation Matrix  
Note. ** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level 
(2-tailed). 
  
CoinIn Occupancy Covers EntertCount RetailSales OtherSales GolfSales Linear Trend
CoinIn Pearson Correlation 1 .566** .853** 0.031 .773** .583** .535** -0.024
Sig. (2-tailed) 0 0 0.554 0 0 0 0.641
N 365 365 365 365 365 365 365 365
Occupancy Pearson Correlation .566** 1 .658** .157** .377** .370** .436** -0.018
Sig. (2-tailed) 0 0 0.003 0 0 0 0.725
N 365 365 365 365 365 365 365 365
Covers Pearson Correlation .853** .658** 1 .261** .690** .574** .567** -0.038
Sig. (2-tailed) 0 0 0 0 0 0 0.469
N 365 365 365 365 365 365 365 365
EntertCount Pearson Correlation 0.031 .157** .261** 1 0.009 .255** 0.025 -0.001
Sig. (2-tailed) 0.554 0.003 0 0.859 0 0.639 0.977
N 365 365 365 365 365 365 365 365
RetailSales Pearson Correlation .773** .377** .690** 0.009 1 .466** .464** 0.05
Sig. (2-tailed) 0 0 0 0.859 0 0 0.343
N 365 365 365 365 365 365 365 365
OtherSales Pearson Correlation .583** .370** .574** .255** .466** 1 .371** -.116*
Sig. (2-tailed) 0 0 0 0 0 0 0.027
N 365 365 365 365 365 365 365 365
GolfSales Pearson Correlation .535** .436** .567** 0.025 .464** .371** 1 -0.048
Sig. (2-tailed) 0 0 0 0.639 0 0 0.358
N 365 365 365 365 365 365 365 365
Linear Trend Pearson Correlation -0.024 -0.018 -0.038 -0.001 0.05 -.116* -0.048 1
Sig. (2-tailed) 0.641 0.725 0.469 0.977 0.343 0.027 0.358




The initial regression analysis was then conducted with all the variables selected 
for this model. Out of 25 independent variables (including the intercept), 12 variables 
were not statistically significant (at the 0.05 level) (see Appendix).  
Revised Regression Analysis and Final Regression Model 
It needs to be noted that whether a particular independent variable is significantly 
related to the dependent variable in a regression model depends on what other 
independent variables are included in the model (Bowerman et al., 2005). Thus, during 
the next step in the analysis, the highly insignificant independent variables were removed 
from the model. The results of the revised model (results summary, Durbin-Watson test 
statistic, correlogram of residuals, and VIFs) are presented in the Appendix. The results 
of the revised regression analysis showed that all the Q-statistics were significant; thus, 
indicating significant serial correlation in the residuals and a need for re-specifying the 
equation before using it for hypothesis testing. To correct for serial correlations in the 
data, AR and MA terms were introduced into the model. Table 4 shows the results of the 




Model 1: Revised Regression Analysis Results  
 
After adding the AR term to the final model, the correlogram of residuals was 
examined one more time to confirm that the residuals were uncorrelated and, thus, 
suggesting that the AR terms and the predictors used in the model provided a good fit to 
the data. The correlogram demonstrated that autocorrelation was removed as a result of 
introducing the AR terms. Since the constant was not significant in the initial regression 
analysis and was subsequently removed from the analysis, uncentered VIFs were 
examined to assess the degree of potential multicollinearity among the independent 
variables. The VIF values for the final model ranged from 1.05 to 6.37, indicating that the 
multicollinearity among the selected independent variables was not considered severe in 
Model 1.   
Variable Coefficient Std. Error t-Statistic Prob.  
COVERS 1201.342 57.652 20.83783 0.0000
ENTERTAINMENT -1086.036 139.8695 -7.764635 0.0000
RETAILSALES 84.79436 13.3684 6.342894 0.0000
OTHERSALES 12.87902 6.195843 2.078654 0.0384
LABOR 2940476 958904.6 3.066495 0.0023
NYDAY 2596864 968636.3 2.680949 0.0077
MEMORIAL 2276811 1051020 2.166286 0.0310
THU 935484.4 201132.5 4.651086 0.0000
FRI 3855276 254797.6 15.13074 0.0000
SAT 3615364 324245.3 11.15009 0.0000
SUN 1302842 240069.3 5.42694 0.0000
AR(1) 0.453897 0.050718 8.949413 0.0000
R-squared 0.91091 8532510
Adjusted R-squared 0.908126 4141494
S.E. of regression 1255317 30.9561
Sum squared resid 5.55E+14 31.0846
Log likelihood -5622.008 31.0072
Durbin-Watson stat 1.946946
    Mean dependent var
    S.D. dependent var
    Akaike info criterion
    Schwarz criterion
    Hannan-Quinn criter.
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The autocorrelation function (“ACF”) and partial autocorrelation function 
(“PACF”) graphs before the addition of the AR terms are included in the Appendix 
section at the end of this study. The ACF and PACF charts after the addition of the AR 
terms are presented in Figure 5. 










Model 1: VIF Values 
Note. Only uncentered VIFs are shown in the table since the equation does not include the constant. 
 Thus, the final regression model included the following variables: Daily Slot 
Coin-in = F (Covers, Entertainment Headcount, Retail Outlet Sales, Other Sales, Labor 
Day, NY Day, Memorial Day, Thu, Fri, Sat, Sun, AR(1)). This model was statistically 
significant and produced an adjusted R square of 0.908 and a highly significant F-
statistic. All the regression coefficients except for the entertainment headcount variable 
were positively related to slot coin-in at the subject property. The entertainment 
headcount variable produced a statistically significant but negative effect on slot coin-in. 
Although the entertainment variable did not produce favorable results, the analysis 
provides valuable insight into the gaming – entertainment relationship at the subject 
property. The regression coefficients for Thursdays, Fridays, Saturdays, and Sundays 
were positive and statistically significant (consistent with findings reported in other 
studies). The regression analysis also produced significant and positive model effects for 
the following holidays: Labor Day, New Year’s Eve/Day, and Memorial Day.  
Coefficient Uncentered
Variable Variance VIF
COVERS  3323.753  6.366737
ENTERTAINMENT  19563.49  1.302638
RETAILSALES  178.7142  5.505095
OTHERSALES  38.38847  2.453361
LABOR  9.19E+11  1.051754
NYDAY  9.38E+11  1.073211
MEMORIAL  1.10E+12  1.054473
THU  4.05E+10  1.609963
FRI  6.49E+10  2.583702
SAT  1.05E+11  4.184069
SUN  5.76E+10  2.293637
AR(1)  0.002572  1.147844
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Annual Indirect Contribution of the Selected Non-Gaming Amenities to Slot Win 
and Slot Department Profit Margins 
Food and beverage covers. 
Based on the selected regression model, a one-unit increase in food and beverage 
covers produced a $1,201.3 increase in daily slot coin-in at the subject property. The 
incremental coin-in amount must be multiplied by the average slot par to determine the 
incremental effect in terms of slot win. The actual average slot win percentage at the 
subject property over the study period was 7.5%. Thus, an estimated $90.1 ($1,201.3 x 
7.5%) in daily slot win is generated at the property per each additional food and beverage 
cover. There were, on average, 4,510 daily food and beverage covers at the property over 
the study period. Therefore, the annual indirect contribution from food and beverage 
covers to the property’s slot win is equal to $148,318,115 (4,510 Daily Covers x $90.1 
Daily Slot Win/Cover x 365 Days).  
Additionally, profit margins vary considerably across departments. The actual slot 
department profit margin at the subject property over the study period was 71.4%. After 
operating expenses are considered, the slot contribution from food and beverage covers is 
$105,899,134 a year (4,510 Daily Covers x $90.1 Daily Slot Win/Cover x 71.4% Slot 
Department Profit Margin x 365 Days). 
Retail outlet sales. 
Based on the selected regression model, a one-unit increase in retail outlet sales 
produced an $84.8 increase in slot coin-in. Thus, $6.4 ($84.8 x 7.5%) in slot win was 
generated per additional dollar in retail sales. The daily retail outlet sales averaged 
$16,153 over the study period. Therefore, the annual indirect contribution from retail 
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sales to the property’s slot win was approximately $37,733,408 in 2011 ($16,153 Daily 
Retail Sales x $6.4 Daily Slot Win/Dollar in Retail Sales x 365 Days). After operating 
expenses are considered, the slot contribution from retail sales is $26,941,653 a year 
($16,153 Daily Retail Sales x $6.4 Daily Slot Win/Dollar in Retail Sales x 71.4% Slot 
Department Profit Margin x 365 Days). 
Other retail-related sales. 
The selected regression model shows that a one-unit increase in other retail-
related sales produced a $12.9 increase in slot coin-in at the subject property over the 
study period. Thus, an estimated $0.97 ($12.9 x 7.5%) in slot win was generated at the 
subject property per additional dollar in other retail-related sales. An average daily other 
retail-related sales amount over the study period was $19,828. Therefore, the annual 
indirect contribution from other retail-related sales to the property’s slot win was 
$7,020,103 ($19,828 Daily Other Sales x $0.97 Daily Slot Win/Other Retail-Related 
Sales x 365 Days). After operating expenses are considered, the slot contribution from 
other retail-related sales is $5,012,354 a year ($19,828 Daily Other Sales x $0.97 Daily 
Slot Win/Other Sales x 71.4% Slot Department Profit Margin x 365 Days) (see Table 6). 
Summary of findings. 
Table 6 







Daily slot coin-in contribution $1,201.30 $84.80 $12.90 
Slot win % 7.50% 7.50% 7.50%
Daily slot win contribution $90.10 $6.40 $0.97 
Annual slot coin-in contribution $148,318,115 $37,733,408 $7,020,103 
Slot departmental profit margin 71.40% 71.40% 71.40%
Annual slot win contribution $105,899,134 $26,941,653 $5,012,354 
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 Model 2 Results 
Model 2 used in this study analyzed the impact of the selected non-gaming 
amenities on the table cash drop (dependent variable) at the subject property over the 
study period. The independent variables included in this model were hotel occupancy, 
food and beverage covers, showroom headcount, retail outlet sales, other retail-related 
sales (e.g., pool, arcade, spa/salon, etc.), and golf course sales. Control variables were day 
of week, holidays, casino events and tournaments, and linear trend. Correction variables 
(AR and MA terms) were also introduced, if and when necessary. 
Data Screening Procedures and Initial Regression Analysis 
Line graphs of daily cash table drop revealed no specific pattern but likely 
seasonal fluctuations (see Appendix). Bar graphs of the cash drop variable indicated a 
decrease in gaming volume on Wednesdays at the subject property, with Saturdays and 
Sundays having the highest average daily cash drop. Thus, in this model, Wednesdays 
were selected as the base periods from which other day-of-week variables might vary. As 
a result, the descriptive statistics and regression analyses for this model did not contain 
variables representing Wednesdays. Table 7 shows descriptive statistics and frequencies 










Model 2: Descriptive Statistics 
 
The bivariate correlation matrix of the selected variables revealed that hotel 
occupancy, food and beverage covers, retail outlet sales, other retail-related sales, and 
golf course sales are significantly related to the dependent variable – table cash drop.  
Abbreviated 
Variable Name
Full Variable Name/Description Minimum Maximum Mean Std. Deviation Frequency
CashDrop Daily Cash Drop $747,474 $2,886,051 $1,402,813 $420,681 365
Occupancy Hotel Occupancy 53.1% 100.0% 90.0% 11.3% 365
Covers Food & Beverage Covers $1,753 $13,041 $4,510 $1,783 365
Entertainment Entertainment Headcount 0.0 5,067.0 123.9 485.7 365
RetailSales Retail Outlets Sales/Revenue $3,806 $61,652 $16,153 $8,372 365
OtherSales Other Non-Gaming Amenities' Sales 
(e.g., spa/salon/pool, arcade)
$2,837 $138,917 $19,828 $12,628
365
GolfSales Golf Course Sales/Revenue $0 $17,437 $4,922 $3,072 365
MON Day of Week: Monday 0 1 Binary Variable 52
TUE Day of Week: Tuesday 0 1 Binary Variable 52
THU Day of Week: Thursday 0 1 Binary Variable 52
FRI Day of Week: Friday 0 1 Binary Variable 52
SAT Day of Week: Saturday 0 1 Binary Variable 53
SUN Day of Week: Sunday 0 1 Binary Variable 52
NYDay New Year's Eve & New Year's Day 0 1 Binary Variable 4
MLK Martin Luther King Holiday 0 1 Binary Variable 2
Easter Easter Holiday 0 1 Binary Variable 2
MotherDay Mother's Day 0 1 Binary Variable 2
Memorial Memorial Day 0 1 Binary Variable 2
Indepen. Independence Day 0 1 Binary Variable 3
Labor Labor Day 0 1 Binary Variable 3
Thanksgiving Thanksgiving Day 0 1 Binary Variable 3
Christmas Christmas Eve & Christmas Day 0 1 Binary Variable 3
Casino Events Various Casino Promotions 0 1 Binary Variable 359
Tournaments Slot/Table Tournaments 0 1 Binary Variable 27




Model 2: Bivariate Correlation Matrix  
Note. ** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level 
(2-tailed). 
Then, the initial regression analysis was conducted with all the variables selected 
for this model. Out of 25 independent variables (including the intercept), 12 variables 
were not statistically significant (at the 0.05 level) (see Appendix).  
Revised Regression Analysis and Final Regression Model 
The highly insignificant independent variables were removed from the model at 
the next stage of the analysis. The results of the revised model (results summary, Durbin-
Watson test statistic, correlogram of residuals, and VIFs) are presented in the Appendix. 
The results of the revised regression analysis showed that all the Q-statistics were 
significant; thus, AR and/or MA terms were introduced into the model.  
 
CashDrop Occupancy Covers EntertCount RetailSales OtherSales GolfSales Linear Trend
CashDrop Pearson Correlation 1 .520** .829** 0.026 .764** .527** .486** 0.036
Sig. (2-tailed) 0 0 0.619 0 0 0 0.492
N 365 365 365 365 365 365 365 365
Occupancy Pearson Correlation .520** 1 .658** .157** .377** .370** .436** -0.018
Sig. (2-tailed) 0 0 0.003 0 0 0 0.725
N 365 365 365 365 365 365 365 365
Covers Pearson Correlation .829** .658** 1 .261** .690** .574** .567** -0.038
Sig. (2-tailed) 0 0 0 0 0 0 0.469
N 365 365 365 365 365 365 365 365
Entertainment Pearson Correlation 0.026 .157** .261** 1 0.009 .255** 0.025 -0.001
Sig. (2-tailed) 0.619 0.003 0 0.859 0 0.639 0.977
N 365 365 365 365 365 365 365 365
RetailSales Pearson Correlation .764** .377** .690** 0.009 1 .466** .464** 0.05
Sig. (2-tailed) 0 0 0 0.859 0 0 0.343
N 365 365 365 365 365 365 365 365
OtherSales Pearson Correlation .527** .370** .574** .255** .466** 1 .371** -.116*
Sig. (2-tailed) 0 0 0 0 0 0 0.027
N 365 365 365 365 365 365 365 365
GolfSales Pearson Correlation .486** .436** .567** 0.025 .464** .371** 1 -0.048
Sig. (2-tailed) 0 0 0 0.639 0 0 0.358
N 365 365 365 365 365 365 365 365
Linear Trend Pearson Correlation 0.036 -0.018 -0.038 -0.001 0.05 -.116* -0.048 1
Sig. (2-tailed) 0.492 0.725 0.469 0.977 0.343 0.027 0.358





Model 2: Revised Regression Analysis Results 
 
 The correlogram of residuals presented in Figure 6 shows that autocorrelation 
was removed as a result of introducing the AR(1), AR(11), AR(23), and AR(30) terms. 
Since the constant was included into the final regression model (as shown in Table 9), 
both centered and uncentred VIFs were examined to detect potential multicollinearity. 
The centered VIF values ranged from 1.04 to 5.35; thus, suggesting that the 
multicollinearity among the included independent variables was not considered to be 
severe in Model 2. 
Variable Coefficient Std. Error t-Statistic Prob.  
C 674129.7 33779.47 19.95679 0.0000
COVERS 104.0631 8.566638 12.14748 0.0000
ENTERTAINMENT -62.69824 18.14317 -3.455749 0.0006
RETAILSALES 8.706963 1.67859 5.18707 0.0000
CHRISTMAS 507212.6 111085.9 4.565949 0.0000
INDEPEN 559468.1 109765.5 5.096942 0.0000
LABOR 336454.2 105844.4 3.178761 0.0016
MEMORIAL 517274.3 124644.6 4.149995 0.0000
THANKSGIVING 610370.8 107670.6 5.668873 0.0000
FRI 173838.7 32887.92 5.285791 0.0000
SAT 316690.1 50462.87 6.275705 0.0000
SUN 241418.2 34647.93 6.967753 0.0000
AR(1) 0.317374 0.054713 5.800646 0.0000
AR(11) -0.122937 0.054948 -2.237341 0.0260
AR(23) -0.118941 0.055011 -2.162111 0.0314
AR(30) -0.176945 0.05432 -3.257463 0.0012
R-squared 0.870985 1409413
Adjusted R-squared 0.864919 416364
S.E. of regression 153028 26.7612
Sum squared resid 7.47E+12 26.9434
Log likelihood -4466.503 26.8338
F-statistic 143.5726 1.97275
Prob(F-statistic) 0
    Akaike info criterion
    Schwarz criterion
    Hannan-Quinn criter.
    Durbin-Watson stat
    S.D. dependent var
    Mean dependent var
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Model 2: VIF Values 
 
The final regression model included the following variables: Cash Table Drop = F 
(Intercept, Covers, Entertainment Headcount, Retail Outlet Sales, Christmas, 
Independence Day, Labor Day, Memorial Day, Thanksgiving, Fri, Sat, Sun, AR(1), 
AR(11), AR(23), AR(30)). 
Annual Indirect Contribution of the Selected Non-Gaming Amenities to Cash Table 
Revenue and Table Games Department Profit Margins 
Food and beverage covers, retail sales, certain holidays (Christmas, Independence 
Day, Labor Day, Memorial Day, Thanksgiving), and days of the week (Friday, Saturday, 




Variable Variance VIF VIF
C  1.14E+09  19.80335  NA
COVERS  73.38728  28.74939  2.318485
ENTERTAINMENT  329.1746  1.424467  1.327236
RETAILSALES  2.817664  14.69174  1.877141
CHRISTMAS  1.23E+10  1.071138  1.064541
INDEPEN  1.20E+10  1.139316  1.122547
LABOR  1.12E+10  1.059373  1.043781
MEMORIAL  1.55E+10  1.119793  1.110182
THANKSGIVING  1.16E+10  1.096244  1.080108
FRI  1.08E+09  2.663913  2.282827
SAT  2.55E+09  6.270353  5.352088
SUN  1.20E+09  2.909888  2.498175
AR(1)  0.002994  1.125685  1.125663
AR(11)  0.003019  1.043485  1.042598
AR(23)  0.003026  1.039508  1.039229
AR(30)  0.002951  1.072922  1.072906
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Food and beverage covers. 
Based on the selected regression model, a one-unit increase in food and beverage 
covers produced a $104.1 increase in cash table drop. The incremental cash drop amount 
must be multiplied by the average table hold percentage to determine the incremental 
effect in terms of cash table revenue. The actual average table hold percentage at the 
subject property over the study period was 16.0%. Thus, $16.6 ($104.1 x 16.0%) in cash 
table revenue per each additional food and beverage cover was estimated to be generated 
at the subject property over the study period. Therefore, the annual indirect contribution 
from food and beverage covers to the property’s cash table revenue is estimated to be 
$27,326,090 (4,510 Daily Covers x $16.6 Cash Table Revenue/Cover x 365 Days). 
The actual table department profit margin at the subject property over the study 
period was 53.2%. It needs to be noted that cash margin at the pit differs from the total 
table games margin; however, this data was not available for this analysis. Thus, the total 
table games department margin was used in this study. After operating expenses are 
considered, the cash table games contribution from food and beverage covers is estimated 
to be $14,537,480 a year (4,510 Daily Covers x $16.6 Daily Cash Table Revenue/Cover x 
53.2% Table Games Department Profit Margin x 365 Days). 
Retail outlet sales. 
Based on the selected regression model, a one-unit increase in retail outlet sales 
produced an $8.7 increase in cash table drop. Factoring in the average table hold at the 
subject property over the study period yields approximately $1.4 ($8.7 x 16.0%) in cash 
table revenue per additional dollar in retail outlet sales. The average daily retail sale 
amount over the study period was $16,153. Therefore, the annual indirect contribution 
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from retail outlet sales to the property’s cash table revenue was $8,254,183 ($16,153 
Daily Retail Sales x $1.4 Daily Cash Table Revenue/Dollar in Retail Outlet Sales x 365 
Days). After operating expenses are considered, the cash table games contribution from 
retail outlet sales is $4,391,225 a year ($16,153 Daily Retail Outlet Sales x $1.4 Daily 
Cash Table Revenue/Retail Outlet Sales x 53.2% Table Games Department Profit Margin 
x 365 Days) (see Table 11). 
Summary of findings. 
Table 11 
Model 2: Summary of Annual Indirect Contribution Findings 
 
Model 3 Results 
Data Screening Procedures and Initial Regression Analysis 
Model 3 of this study included additional variables and analyzed the impact of 
various non-gaming amenities on the slot coin-in (dependent variable) at the subject 
property over the study period. The independent variables included in this model were 
hotel occupancy, cash food and beverage covers, comped food and beverage covers, cash 
showroom headcount, comped showroom headcount, retail outlet sales, other retail-
related sales (e.g., pool, arcade, spa/salon, etc.), and golf course sales. Control variables 





Daily cash table drop contribution $104.10 $8.70 
Table Hold % 16% 16%
Daily cash table drop contribution $16.60 $1.40 
Annual cash table drop contribution $27,326,090 $8,254,183 
Table games departmental profit margin 53.20% 53.20%
Annual cash table revenue contribution $14,537,480 $4,391,225 
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Correction variables (e.g, AR and/or MA terms) were added to the model, if and as 
necessary. 
The initial regression analysis was conducted with all the variables selected for 
this model. Out of 27 independent variables (including the intercept), 14 variables were 
not statistically significant (at the 0.05 level) (see Appendix).  
Revised Regression Analysis and Final Regression Model 
The results of the revised regression analysis showed that all the Q-statistics were 
significant; thus, indicating significant serial correlation in the residuals and a need for re-
specifying the equation before using it for hypothesis testing. To correct for serial 
correlations in the data, AR and MA terms were introduced into the model. Table 12 
shows the results of the revised regression analysis with AR terms. 
Table 12 
Model 3: Revised Regression Analysis Results   
Variable Coefficient Std. Error t-Statistic Prob.  
COMPCOVERS 2527.55 116.2488 21.74259 0
COMPENTERTAINMENT -888.0051 250.204 -3.54912 0.0004
RETAILSALES 84.88924 13.32533 6.370517 0
OTHERSALES 14.518 6.364822 2.280976 0.0231
LABOR 2963527 903253.1 3.280949 0.0011
MEMORIAL 2323795 1028041 2.260411 0.0244
THU 1311864 201903.5 6.497479 0
FRI 4738097 238927.1 19.83072 0
SAT 4464962 306695.7 14.55828 0
SUN 1278212 239620.3 5.334324 0
AR(1) 0.340632 0.055934 6.089874 0
R-squared 0.911881 8532510
Adjusted R-squared 0.909384 4141494
S.E. of regression 1246690 30.93964
Sum squared resid 5.49E+14 31.05741
Log likelihood -5620.014 30.98645
Durbin-Watson stat 1.886277
    Mean dependent var
    S.D. dependent var
    Akaike info criterion
    Schwarz criterion
    Hannan-Quinn criter.
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The correlogram included in Figure 7 demonstrates that autocorrelation was 
removed as a result of introducing the AR terms. Since the constant was not found to be 
significant and was further removed from the analysis, the uncentered VIFs are reported 
for this model. The uncentered VIF values ranged for Model 3 from 1.17 to 7.04 (as 
shown in Table 13), which is below the cutoff value used in this study.  




Model 3: VIF Values 
Note. Only uncentered VIFs are shown in the table since the equation does not include the constant. 
 The final regression model included the following variables: Daily Slot Coin-in = 
F (Comp Covers, Comp Entertainment Headcount, Retail Outlet Sales, Other Sales, 
Labor Day, Memorial Day, Thu, Fri, Sat, Sun, AR(1)) 
The final regression model was statistically significant and produced an adjusted 
R square of 0.91 and a highly significant F-statistic. All the regression coefficients except 
for the comped entertainment headcount variable were positively related to slot coin-in at 
the subject property. The comped entertainment headcount variable produced a 
statistically significant but negative effect on slot coin-in.  
Annual Indirect Contribution of Comped Covers to Slot Win and Slot Department 
Profit Margins 
Based on the selected regression model, a one-unit increase in comped food and 
beverage covers produced a $2,527.6 increase in daily slot coin-in at the subject property. 
Thus, an estimated $189.6 ($2,527.6 x 7.5%) in daily slot win was generated at the 
property per each additional comped food and beverage cover. There were, on average, 
Coefficient Uncentered
Variable Variance VIF
COMPCOVERS  13513.79  7.039535
COMPENTERTAINMENT  62602.05  1.304031
RETAILSALES  177.5644  7.042244
OTHERSALES  40.51096  3.075735
LABOR  8.16E+11  1.042283
MEMORIAL  1.06E+12  1.054529
THU  4.08E+10  1.522122
FRI  5.71E+10  2.131535
SAT  9.41E+10  3.512184
SUN  5.74E+10  2.143921
AR(1)  0.003129  1.166153
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1,997 daily comped food and beverage covers at the property over the study period. 
Therefore, the annual indirect contribution from comped food and beverage covers to the 
property’s slot win is equal to $138,178,520 (1,997 Daily Comped Covers x $189.6 Daily 
Slot Win/Comped Cover x 365 Days). After operating expenses are considered, the slot 
contribution from comped food and beverage covers is $98,659,463 a year (1,997 Daily 
Comp Covers x $189.6 Daily Slot Win/Comped Cover x 71.4% Slot Department Profit 
Margin x 365 Days). 
Model 4 Results 
Data Screening Procedures and Initial Regression Analysis 
Model 4 used in this study analyzed the impact of the selected non-gaming 
amenities on the table cash drop (dependent variable) at the subject property over the 
study period. The independent variables included in this model were hotel occupancy, 
cash food and beverage covers, comped food and beverage covers, cash showroom 
headcount, comped showroom headcount, retail outlet sales, other retail-related sales 
(e.g., pool, arcade, spa/salon, etc.), and golf course sales. Control variables were day of 
week, holidays, casino events and tournaments, and linear trend. Correction variables 
(AR and MA terms) were also introduced, if and when necessary. 
The initial regression analysis was conducted with all the variables selected for 
this model. Out of 27 independent variables (including the intercept), 15 variables were 
not statistically significant (at the 0.05 level) and were removed from subsequent 





Revised Regression Analysis and Final Regression Model 
The results of the revised model (results summary, Durbin-Watson test statistic, 
correlogram of residuals, and VIFs) are presented in the Appendix. The results of the 
revised regression analysis showed that all the Q-statistics were significant; thus, AR 
and/or MA terms were introduced into the model.  
Table 14 
Model 4: Revised Regression Analysis Results 
 
 
Variable Coefficient Std. Error t-Statistic Prob.  
C 729624.6 36843.66 19.80326 0.0000
CASHCOVERS 31.97275 13.41437 2.383469 0.0177
COMPCOVERS 169.4102 18.70236 9.058226 0.0000
RETAILSALES 6.604368 1.735804 3.804789 0.0002
CHRISTMAS 546210.2 107668.7 5.073063 0.0000
INDEPEN 574862 102099.4 5.630416 0.0000
LABOR 346411 100152.5 3.458836 0.0006
MEMORIAL 613625.4 118215.8 5.190721 0.0000
THANKSGIVING 606503.7 104671.1 5.794373 0.0000
FRI 233540.2 33101.27 7.055324 0.0000
SAT 416269 51664.15 8.057213 0.0000
SUN 273192.7 36312.75 7.523326 0.0000
AR(1) 0.285791 0.055055 5.191051 0.0000
AR(7) 0.118085 0.055505 2.127483 0.0341
AR(20) 0.157541 0.056432 2.791679 0.0056
AR(30) -0.213311 0.056284 -3.789926 0.0002
R-squared 0.875498 1409413
Adjusted R-squared 0.869643 416364
S.E. of regression 150328.2 26.7256
Sum squared resid 7.21E+12 26.9078
Log likelihood -4460.54 26.7982
F-statistic 149.5467 1.96866
Prob(F-statistic) 0
    Mean dependent var
    S.D. dependent var
    Akaike info criterion
    Schwarz criterion
    Hannan-Quinn criter.
    Durbin-Watson stat
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The correlogram of residuals presented in Figure 8 shows that autocorrelation was 
removed as a result of introducing the AR(1), AR(7), AR(20), and AR(30) terms. Both 
centered and uncentered VIFs are reported for Model 4 as the constant was found to be 
significant in this model and was included in the final regression model. The centered 
VIF values ranged from 1.04 to 4.91 (Table 15), demonstrating that the multicollinearity 
among the selected independent variables was not severe. 




Model 4: VIF Values 
  
The regression model included the following variables: Cash Table Drop = F 
(Intercept, Cash Covers, Comped Covers, Retail Outlet Sales, Christmas, Independence 
Day, Labor Day, Memorial Day, Thanksgiving, Fri, Sat, Sun, AR(1), AR(7), AR(20), 
AR(30)). 
Annual Indirect Contribution of the Cash and Comped Covers to Cash Table 
Revenue and Table Games Department Profit Margins 
Cash and comped food and beverage covers. 
Based on the selected regression model, a one-unit increase in cash food and 
beverage covers produced a $31.97 increase in cash table drop. Thus, $5.1 ($31.97 x 
16.0%) in cash table revenue per each additional cash food and beverage cover was 
estimated to be generated at the subject property over the study period. Therefore, the 
Coefficient Uncentered Centered
Variable Variance VIF VIF
C  1.36E+09  8.551611  NA
CASHCOVERS  179.9454  9.377988  1.867435
COMPCOVERS  349.7783  10.97616  2.075602
RETAILSALES  3.013016  6.987588  1.894526
CHRISTMAS  1.16E+10  1.085373  1.079097
INDEPEN  1.04E+10  1.086170  1.080903
LABOR  1.00E+10  1.045141  1.040073
MEMORIAL  1.40E+10  1.088578  1.085440
THANKSGIVING  1.10E+10  1.141577  1.136042
FRI  1.10E+09  2.161612  2.021826
SAT  2.67E+09  5.261557  4.910004
SUN  1.32E+09  2.558670  2.397604
AR(1)  0.003031  1.111117  1.111109
AR(7)  0.003081  1.067200  1.064592
AR(20)  0.003185  1.063990  1.060472
AR(30)  0.003168  1.074321  1.072434
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annual indirect contribution from cash food and beverage covers to the property’s cash 
table revenue is estimated to be $4,677,950 (2,513 Daily Cash Covers x $5.1 Cash Table 
Revenue/Cash Cover x 365 Days). 
After operating expenses are considered, the cash table games contribution from 
cash food and beverage covers is estimated to be $2,488,669 a year (2,513 Daily Cash 
Covers x $5.1 Daily Cash Table Revenue/Cash Cover x 53.2% Table Games Department 
Profit Margin x 365 Days). 
Additionally, a one-unit increase in comped food and beverage covers produced a 
$169.4 increase in daily table cash drop at the subject property. There were, on average, 
1,997 daily comped food and beverage covers at the property over the study period. 
Therefore, annual indirect contribution from comped food and beverage covers to the 
property’s table cash drop is equal to $19,756,241 (1,997 Daily Comp Covers x $27.1 
Cash Table Revenue/Comped Cover x 365 Days). When operating expenses are factored 
in, the annual indirect contribution from comped food and beverage covers to the 
property’s cash table revenue is $10,510,320 a year (1,997 Daily Comped Covers x $27.1 
Cash Table Revenue/Comped Cover x 53.2% Table Games Department Profit Margin x 
365 Days) (see Table 16). 
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Summary of findings. 
Table 16 
Model 4: Summary of Annual Indirect Contribution Findings 
  
Model 5 Results 
Model 5 used in this study evaluated the relationship between food and beverage 
covers (dependent variable) and hotel occupancy (independent variable), day of week, 
holidays, casino events and tournaments, and linear trend (control variables).  
Data Screening Procedures and Initial Regression Analysis 
The bivariate correlation matrix of the selected variables presented in Table 17 
shows that there is a significant positive relationship between the food and beverage 
covers and hotel occupancy variables.  






Daily cash table drop contribution $32.00 $169.40 
Table Hold % 16% 16%
Daily cash table drop contribution $5.10 $27.10 
Annual cash table drop contribution $4,677,950 $19,756,241 
Table games departmental profit margin 53.20% 53.20%




Model 5 : Bivariate Correlation Matrix 
 Note. ** Correlation is significant at the 0.01 level (2-tailed). 
The initial regression analysis revealed that out of 20 independent variables 
(including the intercept) included in the model, 12 variables were not statistically 
significant (at the 0.05 level) (see Appendix).  
Revised Regression Analysis and Final Regression Model 
The highly insignificant independent variables were removed from the model and 
the AR and MA terms were added to the final model after reviewing correlograms of the 
ACF and PACF of the errors (see Appendix). Once the AR and MA terms were added to 
correct the identified serial correlation, the final regression was produced and analyzed.  
Covers Occupancy
Covers Pearson Correlation 1 .658**
Sig. (2-tailed) .000
N 365 365










Variable Coefficient Std. Error t-Statistic Prob.  
OCCUPANCY 4315.624 279.6953 15.42973 0.000
INDEPEN 1562.514 492.0769 3.175344 0.002
MEMORIAL 2457.959 571.4083 4.301581 0.000
NYDAY 3161.771 539.9674 5.855484 0.000
FRI 663.2829 215.2368 3.081643 0.002
SAT 2414.587 263.1365 9.176177 0.000
SUN 1211.122 215.9136 5.609289 0.000
AR(1) 0.184276 0.042749 4.310615 0.000
AR(2) 0.35195 0.044497 7.909499 0.000
AR(4) -0.523017 0.034835 -15.01417 0.000
AR(5) 0.103548 0.04644 2.22971 0.026
AR(6) 0.786278 0.052715 14.91578 0.000
MA(2) -0.250402 0.059085 -4.237975 0.000
MA(4) 0.540311 0.046108 11.7185 0.000
MA(6) -0.660697 0.064918 -10.17747 0.000
R-squared 0.809541 4521.98
Adjusted R-squared 0.801789 1772.51
S.E. of regression 789.138 16.2206
Sum squared resid 2.14E+08 16.3829
Log likelihood -2896.606 16.2852
Durbin-Watson stat 1.984919
    Akaike info criterion
    Schwarz criterion
    Hannan-Quinn criter.
    S.D. dependent var
    Mean dependent var
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Model 5: VIF Values 
Note. Only uncentered VIFs are shown in the table since the equation does not include the constant. 
The model presented in Table 18 explained approximately 80.9% of the variance 
in food and beverage covers at the subject property over the study period, and produced 
an adjusted R
2
 of 80.2%. Hotel occupancy produced a statistically significant and positive 
effect on food and beverage covers. The regression coefficients for Fridays, Saturdays, 
and Sundays were positive and statistically significant. The regression analysis also 
produced significant and positive model effects for the following holidays: Memorial 
Day, Independence Day, and New Year’s Eve/Day.  
The final regression model included the following variables: Food and Beverage 
Covers = F (Occupancy, Fri, Sat, Sun, Independence Day, Memorial Day, New Year’s 




OCCUPANCY  78229.44  1.174072
INDEPEN  242139.6  1.016974
MEMORIAL  326507.5  1.012886
NYDAY  291564.8  1.032457
FRI  46326.87  2.701789
SAT  69240.83  4.046130
SUN  46618.70  2.691765
AR(1)  0.001827  7.786199
AR(2)  0.001980  8.440182
AR(4)  0.001213  5.175793
AR(5)  0.002157  9.222528
AR(6)  0.002779  11.88557
MA(2)  0.003491  4.029449
MA(4)  0.002126  2.447262
MA(6)  0.004214  4.809692
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Annual Indirect Contribution of Hotel Occupancy to Food and Beverage Covers 
Based on the selected regression model, a one-unit increase in the subject 
property’s hotel occupancy over the study period produced a 4,315.6-unit increase in 
food and beverage covers. The actual average daily hotel occupancy over the study 
period at the subject property was approximately 90.0%. Therefore, the annual indirect 
contribution from hotel occupancy to the property’s food and beverage covers was 
1,417,675 food and beverage covers (90% Average Daily Hotel Occupancy x 4,315.6 
Daily Food and Beverage Covers/Hotel Occupancy Unit x 365 Days).  
Model 6 Results 
Model 6 used in this study evaluated the relationship between entertainment 
headcount (dependent variable) and hotel occupancy (independent variable), day of week, 
holidays, casino events and tournaments, and linear trend (control variables). There were 
38 show days during the study period at the subject property, typically running from 
Friday through Sunday. The majority of show tickets (approximately 70.8%) were 
complimentary tickets to the property’s patrons.  
Data Screening Procedures and Initial Regression Analysis 
The bivariate correlation matrix of the selected variables presented in Table 20 
shows that there is a significant positive relationship between the entertainment 




Model 6: Bivariate Correlation Matrix 
 Note. **Correlation is significant at the 0.01 level (2-tailed). 
The initial regression analysis revealed that out of 20 independent variables 
(including the intercept), 17 variables were not statistically significant (at the 0.05 level) 
(see Appendix).  
Revised Regression Analysis and Final Regression Model 
Once the highly insignificant independent variables were removed from the model 
and the AR and MA terms were added to correct the identified serial correlation, the hotel 
occupancy variable became insignificant as well. Thus, in this model, hotel occupancy 
did not produce a statistically significant effect on entertainment headcount at the subject 
property over the study period.  
Model 7 Results 
Model 7 used in this study evaluated the relationship between retail outlet sales 
(dependent variable) and hotel occupancy (independent variable), day of week, holidays, 
casino events and tournaments, and linear trend (control variables). 
Data Screening Procedures and Initial Regression Analysis 
The bivariate correlation matrix of the selected variables presented in Table 21 
shows that there is a significant positive relationship between the retail outlet sales and 
hotel occupancy variables. 
Covers Occupancy
EntertCount(All)Pearson Correlation 1 .157**
Sig. (2-tailed) .003
N 365 365






Model 7: Bivariate Correlation Matrix  
Note. ** Correlation is significant at the 0.01 level (2-tailed). 
 
The initial regression analysis revealed that out of 20 independent variables 
(including the intercept) included in the model, 10 variables were not statistically 
significant (at the 0.05 level) (see Appendix).  
Revised Regression Analysis and Final Regression Model 
The highly insignificant independent variables were removed from the model and 
the AR and MA terms were added to correct the identified serial correlation. 
RetailSales Occupancy
RetailSales Pearson Correlation 1 .377**
Sig. (2-tailed) .000
N 365 365











Variable Coefficient Std. Error t-Statistic Prob.  
OCCUPANCY 12035.7 547.7801 21.97178 0.000
MEMORIAL 13762.98 3411.797 4.033938 0.000
MOTHERDAY 9528.991 3402.797 2.80034 0.005
NYDAY 24871.21 3489.233 7.127987 0.000
MON 3010.785 683.5078 4.404902 0.000
FRI 4696.564 713.4771 6.582641 0.000
SAT 15976.3 808.1469 19.76906 0.000
SUN 11179.52 789.2655 14.16446 0.000
AR(1) 0.193638 0.05158 3.754093 0.000
AR(8) 0.178742 0.051065 3.500249 0.001
R-squared 0.71803 16143.1
Adjusted R-squared 0.710716 8291
S.E. of regression 4459.321 19.671
Sum squared resid 6.90E+09 19.7796
Log likelihood -3501.272 19.7142
Durbin-Watson stat 2.038979
    Schwarz criterion
    Hannan-Quinn criter.
    Mean dependent var
    S.D. dependent var
    Akaike info criterion
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Figure 10. Model 7: Correlogram of residuals.   
Table 23 
Model 7: VIF Values 
Note. Only uncentered VIFs are shown in the table since the equation does not include the constant. 
Coefficient Uncentered
Variable Variance VIF
OCCUPANCY  300063.0  1.774044
MEMORIAL  11640358  1.025337
MOTHERDAY  11579031  1.019935
NYDAY  12174747  1.049452
MON  467182.9  1.364318
FRI  509049.6  1.486582
SAT  653101.3  1.907258
SUN  622940.1  1.819177
AR(1)  0.002661  1.013631
AR(8)  0.002608  1.039453
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The model presented in Table 22 explained approximately 71.8% of the variance 
in retail outlet sales at the subject property over the study period, and produced an 
adjusted R
2
 of 71.1%.  
The regression coefficients for Mondays, Fridays, Saturdays, and Sundays were 
positive and statistically significant. The regression analysis also produced significant 
and positive model effects for the following holidays: Memorial Day, Mother’s Day, and 
New Year’s Eve/Day.  
The final regression model included the following variables: Retail Outlet Sales = 
F (Occupancy, Mon, Fri, Sat, Sun, Memorial Day, Mother Day, NY Day, AR(1), AR(8)). 
Annual Indirect Contribution of Hotel Occupancy to Retail Outlet Sales 
Based on the selected regression model, a one-unit increase in the subject 
property’s hotel occupancy over the study period produced a $12,035.7-gain in retail 
outlet sales. Factoring in the property’s average daily hotel occupancy over the study 
period of 90.0% yields an annual indirect contribution from hotel occupancy to the 
property’s retail outlet sales of $3,953,727 (90% Daily Hotel Occupancy x $12,035.7 
Daily Retail Outlet Sales/Hotel Occupancy Unit x 365 Days). After operating expenses 
are factored in, the retail outlet sales contribution from hotel occupancy is $1,308,684 a 
year (90% Daily Hotel Occupancy x $12,035.7 Daily Retail Outlet Sales/Hotel 




DISCUSSION AND IMPLICATIONS 
Introduction 
 This chapter summarizes the latest industry trends in regards to the evolving role 
of non-gaming amenities at a casino-resort operation and outlines how the findings in this 
study relate to these trends. It then continues with the discussion of the theoretical 
implications of this study’s findings and further outlines their practical relevance and 
importance. The study’s findings are then discussed in the context of previous research 
on the topic. The chapter concludes with an overview of the study’s limitations and 
suggestions for future research.  
Non-gaming amenities have been assuming an increased role in the casino-resort 
environment. Non-gaming amenities are quite often looked at as great competitive 
differentiators. In fact, certain national and international jurisdictions impose specific 
requirements when it comes to the scope of non-gaming amenities that need to be offered 
at new gaming developments. Macau government, for example, announced in Q3 2012 
that it would determine the number of live gaming tables allowed at each new property in 
Cotai based on the resort’s non-gaming offering.  
  The purpose of this study was to gain a better understanding of the relationship 
between various non-gaming amenities and gaming volumes. More specifically, the study 
sought to determine whether a statistically significant relationship was present between 
the selected non-gaming amenities (e.g., hotel rooms, food and beverage covers, 
showroom entertainment, retail outlets, other amenities, golf course) and slot and table 
gaming volumes at the subject property and, if so, to estimate the incremental slot/table 
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win produced by a particular non-gaming amenity. The findings presented in the previous 
section demonstrate the potential of various non-gaming amenities to attract gamers and 
suggest that non-gaming amenities at a casino-resort can be significant contributors to 
gaming (slot and table) revenue and to the performance of other non-gaming amenities. 
Theoretical Implications 
The seven models developed for this study were informed by previous research on 
the topic and, more specifically, by researchers’ suggestions for future research that 
outlined areas of needed analysis and existing literature gaps. Previous studies that 
directly addressed the relationship between various non-gaming amenities and gaming 
volume recorded different results depending on the type of the market, selected property, 
and selected non-gaming amenities at the property.  
The main contribution of this study is its attempt to incorporate the subject 
property’s multiple non-gaming amenities in one model. Additionally, this research 
presents the first study on the topic that incorporates retail outlet sales, other retail-related 
sales, and golf course sales into the proposed models. Due to the data that was made 
available for this study, the analyses discussed herein also use actual performance and 
operating statistics to calculate an annual indirect contribution of the selected non-gaming 
amenities to the gaming business volume at the subject property. For example, the actual 
slot and table hold percentages and actual departmental profit margins were included in 
these calculations, thus, allowing for more accurate estimates of the potential impact and 
its magnitude. Table 24 summarizes the main findings of the analyses presented herein 





 Summary of Findings: Support for the Proposed Hypotheses  
  
Proposed Hypotheses Findings
H1: Positive relationship between daily slot coin-in and 
(1) hotel occupancy, (2) food and beverage covers, (3) 
entertainment headcount, (4) retail outlet sales, (5) 
other retail-related sales, and (6) golf course sales
Supported for: Food and beverage covers; 
retail outlet sales; and other retail-related sales. 
Failed to support for: hotel occupancy; 
entertainment headcount; golf course sales.
H2: Positive relationship between daily cash table drop 
and (1) hotel occupancy, (2) food and beverage covers, 
(3) entertainment headcount, (4) retail outlet sales, (5) 
other retail-related sales, and (6) golf course sales
Supported for: Food and beverage covers; and 
retail outlet sales.                                         
Failed to support for: hotel occupancy; 
entertainment headcount; other retail-related 
sales; and golf course sales.
H3: The coefficient for comped food and beverage 
covers is expected to be larger than the coefficient for 
cash food and beverage covers.
Supported
H4: The coefficient for comped showroom 
entertainment headcount is expected to be larger than 
the coefficient for cash showroom entertainment 
headcount. 
Failed to support
H5: There is a significant positive relationship between 
hotel occupancy and food and beverage covers at the 
subject property.
Supported
H6: There is a significant positive relationship between 
hotel occupancy and showroom entertainment 
headcount at the subject property.
Failed to support
H7: There is a significant positive relationship between 





The current study showed the importance of food and beverage outlets at the 
subject property as these outlets contribute significantly to gaming volume and gaming 
revenue. This finding is consistent with the findings in various studies that examined the 
relationship between food and beverage operations and gaming volume (Lucas & Santos, 
2003; Tanford & Lucas, 2011; Tanford & Suh, 2011; Kalargyrou et al., 2012). Therefore, 
this research contributes to an accumulating body of evidence that there is a significant 
and positive relationship between a casino-resort’s food and beverage operations and 
gaming business volume. 
It is also argued in this paper that the indirect contribution of a non-gaming 
amenity cannot be fully analyzed without an analysis of its impact from the profitability 
standpoint. Thus, estimating indirect contributions of a non-gaming amenity requires 
additional calculations. Due to the availability of operating statistics, this research could 
assess the contribution of each of the selected non-gaming amenity to the profitability of 
other gaming and non-gaming offerings at the property more comprehensively. The 
estimated gaming business volume impact from each non-gaming amenity was, thus, 
translated into gaming revenue impact. Based on the results of this study summarized in 
Table 25, food and beverage establishments contribute significantly to annual slot and 
cash table revenue, with a much higher impact on slot revenue. When separated into cash 
and comped covers, the study results show that the gaming contribution of comped 
covers in terms of estimated incremental gaming revenue was much higher than that of 






Summary of Findings: Annual Indirect Contribution to Gaming Revenue  
 
Although the findings regarding the contribution of the property’s food and 
beverage outlets are directionally consistent with the findings presented in Suh et al. 
(2012), the impact of the comped covers in the current study is significantly higher than 
that discussed in Suh et al. (2012). In Model 4, both cash and comped covers were 
significantly and positively associated with the subject property’s cash table drop. The 
coefficient for cash covers was found to be 5.3 times higher than the coefficient for 
comped covers (31.97 versus 169.4, respectively).  
The researchers in the previous study (Suh et al., 2012) estimated that, for the first 
property (tourist property), the annual impact of the comped food covers on the slot 
revenue at the studied property was a gain of $32.4 million and the cash food covers – 
$9.0MM. The annual impact of the comped food covers on the table revenue at the 
studied property was a gain of $1.2 million and the cash food covers – $1.7MM. For the 
second (locals) property, the annual impact of the comped food covers on the slot 
revenue at the studied property was a gain of $24.1 million and the cash food covers – 
$8.3MM. The annual impact of the comped food covers on the table revenue at the 
studied property was a gain of $1.1 million and the cash food covers – $1.1MM. The 
sizeable difference in the estimates of the comped covers’ contribution to slot revenue at 
the subject property compared to the previous study by Suh et al. (2012) can partially be 
Cash Comped
Annual slot revenue contribution n/a $98,659,463 $26,941,653 $5,012,354
Annual cash table revenue contribution $2,488,669 $10,510,320 $4,391,225 n/a
Total slot & cash table revenue contribution $2,488,669 $109,169,783 $31,332,878 $5,012,354
Other Retail-
Related Sales





explained by the type of the subject property, its competitive environment, operational 
philosophy, and the management’s comping policies and practices.  
Consistent with other studies (Lucas & Santos, 2003; Lucas & Brewer, 2001), the 
day-of-the-week and holiday variable sets produced significant model effects in five out 
of seven models. In general, variables representing possible increases in leisure time 
(e.g., weekends, certain holidays) tend to increase slot and table volumes when compared 
to the selected base periods (Lucas & Santos, 2003). The models tested in this study 
indicated that casino promotions and special events variables were not significant at the 
subject property over the study period.  
The entertainment headcount variable had a significant but negative relationship 
with gaming volume variables in all the gaming models in this study. This is quite a 
surprising finding as it is not consistent with findings in previous research and deserves a 
separate discussion as modern casino-resort operations tend to adopt an entertainment-
oriented strategy. Certain studies on the relationship between gaming and entertainment 
concluded that gaming and entertainment have separate origins and, thus, historically 
served different consumer needs (Christiansen & Brinkerhoff-Jacobs, 1995). Gaming 
offerings are developed differently from those activities and offerings that are “passively 
consumed works of art and non-gaming entertainment” (Christiansen & Brinkerhoff-
Jacobs, 1995, p. 80). Therefore, gaming, by its nature, is highly interactive, whereas 
entertainment can be viewed as a form of passive consumption. These differences in the 
nature of their consumption make gaming and entertainment distinct operations. 
Although the studies on the indirect contribution of showroom entertainment on gaming 
volumes presented in the literature review section produced mixed results, they either 
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found a significant and positive relationship between entertainment headcount and 
gaming volume (Lucas, 2004; Suh & Lucas, 2011; Suh, 2011) or found little effect of the 
showroom headcount variable on gaming volume (Suh & Tanford, 2012) . However, this 
is the first study where the entertainment headcount variable showed a significant but 
negative relationship to slot coin-in and cash table drop. Even when separated into cash 
and comped entertainment headcount, the comped headcount variable indicated a 
significant but negative effect on the subject property’s slot coin-in. 
Therefore, entertainment headcount variable needs to be studied further and types 
of entertainment offerings at the subject property need to be examined in more detail. 
Using hourly gaming volume data might provide meaningful insights in the gaming – 
entertainment relationship at the subject property over the study period. This analysis was 
outside the scope of this study. It could also be beneficial to disaggregate the 
entertainment variable and examine each type of entertainment offering at the subject 
property and its indirect contribution to the property’s gaming business volume. It is also 
important to consider relationships between entertainment and other non-gaming 
amenities at the subject property as there are potential synergies that could help clarify 
the gaming – entertainment dynamics at the property.  
Other retail-related sales and golf sales at the subject property did not show 
significant effect on the property’s gaming volume. Since this is the first study to 
incorporate these variables in the models, this finding cannot be compared to any 
previous research. More research needs to be done to understand the potential 





Management is becoming more concerned about direct and indirect revenue 
generation of non-gaming amenities and associated costs of operating these amenities. 
The current study provides the management with important information on the role of 
each selected non-gaming amenity and its potential contribution to the gaming volume. In 
general, the following questions need to be answered when evaluating the effectiveness 
of non-gaming amenities in a casino-resort setting (Lucas & Kilby, 2008): Is there 
sufficient and compelling evidence of indirect cash flow contributions from a particular 
amenity?; Does the combined contribution (indirect and direct) provide a sufficient return 
on the floor space?; and Is this the highest and best use of the available floor space? 
As shown in Table 25, on an annual basis, $109.2 million is indirectly contributed 
to the subject property’s slot and cash table gaming revenue from the comped food and 
beverage offerings. Of that, $98.7 million (90.4%) is contributed to the property’s annual 
slot revenue. An estimated $26.9 million is contributed annually to the property’s slot 
revenue by the existing retail outlets and an additional $5.0 million is contributed by 
other retail-related operations at the subject property (e.g., spa, salon, pool, arcade, etc.). 
Therefore, considering the magnitude of impact from each non-gaming amenity at the 
subject property, there exists compelling evidence of sizeable indirect gaming 
contribution from the property’s food and beverage and retail outlets. The management at 
the subject property needs to continue promoting the property’s food and beverage and 
retail outlets to the customers as those are the amenities that, based on this study, have the 
greatest indirect impact on the property’s slot revenue. As previously discussed, the 
majority of the property’s total revenue comes from slot revenue; thus, making the 
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relative contribution of food and beverage and retail outlets to gaming revenue even more 
important. These findings also suggest that comping food and beverage can be used by 
the property’s management as a revenue enhancement strategy. Comping, however, is a 
costly strategy and needs to be used with caution (Gu, 2007). To use food and beverage 
comps as a driver of gaming revenue at the subject property, the right level of comping 
needs to be determined. Once the proper level of food and beverage comping is 
identified, the management needs to monitor it continuously to ensure the necessary 
profitability of the gaming operation. Furthermore, it has been documented in the 
academic literature that gaming customers can easily get spoiled with generous comps 
(Gu, 2007). The management needs to evaluate the changing market and operational 
conditions in a systematic way and on an ongoing basis to make sure that the offered food 
and beverage comps continue to remain relevant to the customers and continue to justify 
the associated expenses to the operator.   
Since retail outlet sales were found to be significantly and positively associated 
with slot and table revenue at the subject property, the management needs to make sure 
that customers are aware of all the retail offerings at the subject property and that the 
offered retail outlets appeal to various customer segments. As previously mentioned, the 
current study is the first study to examine the impact of retail outlet sales on gaming 
volume and, thus, the findings presented herein cannot be compared to any previous 
studies. It needs to be noted that it is possible that a particular amenity can provide some 
indirect contribution to the property’s gaming volume and/or revenue but still might not 
represent the highest and best use of the available floor space. In this case, the 
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management needs to adopt a holistic approach to evaluating the true contribution of that 
amenity to the property’s image, competitive positioning, and profitability. 
 The finding of the significant but negative relationship between entertainment 
headcount appears to indicate that shows at the subject property tend to drive gamers 
away from the gaming floor and into the showroom, thus, potentially resulting in less 
time spent gambling on show days. It is interesting that the study results showed the same 
relationship between gaming volume and comped entertainment. The management might 
need to re-evaluate its comping practices and identify potential synergies between the 
showroom and the property’s other non-gaming amenities to justify the existing policy of 
comping showroom entertainment (currently approximately 71% of all the show tickets 
are comped at the subject property). Several previous studies questioned the effectiveness 
of comping showroom entertainment (Yi & Busser, 2008; Suh & Tanford, 2012). Several 
studies that reported positive relationship between entertainment and gaming business 
volume also found that entertainment provides minimal financial contribution to gaming 
profits (Suh 2011; Suh & Lucas, 2011). Showroom profitability can, thus, be improved at 
the subject property if fewer show tickets are comped and instead are made available to 
customers at their retail value. It also needs to be noted that showroom entertainment can 
produce benefits for other revenue centers at the property, and the management needs to 
understand and measure this relationship to justify the status quo with regards to current 
entertainment comping practices.  
Finally, if a particular amenity appears to not have significant relationship with 
the gaming volume, it does not mean this amenity should not be offered. It can still make 
a positive contribution to the property’s bottom line if amenity users would not have 
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visited the property if that amenity was not offered (Roehl, 1996). Surveying and/or 
interviewing the property’s customers regarding their perception of showroom 
entertainment and its importance to their repatronage behavior can shed some light on 
how the existing showroom can become a better contributor to the property’s bottom line 
(either through direct revenue from ticket sales or through its indirect contribution to the 
gaming floor).  
Study Limitations 
The limitations of this study can be summarized into the following four broad 
categories: generalizability, parsimonious models, no directional relationship, and data 
availability. The results of the analyses discussed in this study can only be judged to the 
extent that they support the tenability of the proposed models. Although the majority of 
models posted a high R
2
, other solutions remain possible. This study examined 
performance data from a single property. The results cannot be generalized to other 
gaming operations. No single model is appropriate for all the properties and most 
operations can be expected to require modifications to the proposed models. The results 
are likely to vary across properties since the relationships and operating conditions differ 
between the properties. Therefore, replication of this research would be helpful and could 
provide additional insight into the nature of non-gaming – gaming relationship. 
  There exists potential for uncovering other important variables that were outside 
the scope of this study. In general, the results of this study indicated the presence of a 
significant and positive relationship between gaming volume (slot coin-in and table cash 
drop) and the subject property’s various non-gaming amenities. Non-gaming volume 
variables used for this research were considered only in the aggregate. There could be 
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great differences in effect, when considering volume/sales at the individual unit level 
(e.g., restaurant type, retail outlet, etc.). This type of analysis could prove particularly 
valuable to the management seeking guidance with regard to specific types of non-
gaming offerings to consider (e.g., show types, etc.). Examining the relationship between 
gaming and non-gaming amenities over time and during various product cycles can prove 
to yield meaning and insightful results.  
 Multiple regression analysis does not examine cause and effect and cannot 
determine whether gaming offerings draw non-gaming amenities’ usage or patronizing 
non-gaming amenities attracts additional gaming traffic. Thus, the directional relationship 
between gaming and non-gaming product remains unknown.  
 The data available for this study dictated the choice of variables for the proposed 
models. The calculation of table cash drop as a measure of performance is impacted by a 
number of factors, such marketing programs, cash policy, credit play, and false drop. In 
their study, Lucas and Santos (2003) outlined various analytical limitations associated 
with the drop measure in correlation-based analysis. Customer-level data on non-gaming 
patronage was not available for this study. Customer demographic and psychographic 
data might prove to be especially valuable in understanding the role of non-gaming 
amenities, their usage as well as customer decision-making process as it relates to 
choosing the type of non-gaming amenities to patronize. Primary data would be very 
important for gaining insight into patrons’ perceptions and preferences for non-gaming 
offerings and would provide a currently missing piece of information on customer needs 





Additional studies on the topic may help gain a better understanding of the 
gaming contributions that can be expected from various non-gaming amenities. 
Additionally, future studies may provide a wide range of outcomes/results indicating 
potential risks associated with the development and operations of non-gaming amenities. 
Additional studies could also test specific relationships with other profit centers.  
In the era of integrated resorts, it is essential to be able to understand customer-
level expenditures on non-gaming amenities. Furthermore, methods are needed to 
establish the profitability of patron's purchases and to rank and score the patron's net 
worth in the area of non-gaming purchases. There is an emerging group of casino patrons 
who spend large amount of money in non-gaming revenue areas. Traditional player 
tracking systems do not track, rate or score this group of customers. The availability of 
data from loyalty programs, combined with increasingly diverse on-property offerings, 
provides great opportunities to know property patrons at a deeper level. Based on the 
existing literature, in spite of powerful analytical and predictive software programs, resort 
operators are still not capturing the necessary customer data. It is especially true for non-
gaming expenditures. Holistic valuation of a resort’s customer is not possible without 
solid data to back it up. Holistic valuation of a property’s customers could have 
considerable strategic implications, including the repositioning of hotel-casino properties. 
Such data mining endeavors produce an advanced form of business intelligence, allowing 
for unique opportunities to improve property cash flows (Lucas, 2011).  
Due to the increased and ever-changing role of non-gaming amenities in a casino 
resort, “relevant behavioral and economic components of lifetime value” (as defined by 
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Wyner, 1996) should also include non-gaming purchase behavior data to estimate casino 
patrons’ total value and to assess better the role of non-gaming amenities. Incorporating 
non-gaming expenditure data in segmentation and valuation approaches makes a 
significant contribution to the existing body of literature by enabling more efficient and 
meaningful segmentation and customer valuation. It is also argued here that examining 
customer segmentation in such a manner may provide casino operators and marketers 
with richer information on which customer segments are attractive targets for a particular 
operation. Using customer non-gaming expenditures as a segmentation variable would 
allow casino operators and marketers to identify customer segments that have previously 
been overlooked but have the potential to be quite valuable in the long run. 
Another important area of research on this topic involves an analysis of how non-
gaming amenities impact casino patrons’ behavior, their loyalty to a particular property, 
customer retention rate, customers’ length of stay and visitation frequency. Future studies 
could help inform properties’ player reinvestment strategies and design more effective 
marketing campaigns and analytical tools. 
Additionally, building amenities that produce the highest financial return makes 
business sense. All amenities added to a casino-resort are expected to be of some value. 
Thus, determining which amenity to invest in will depend on the particular property, 
various market factors, the property’s target customer segments and macro- and micro-
competitive environment (Thalden, 2010). The results of the proposed analyses might 
vary across different jurisdictions and different types of gaming markets (e.g., 
destination, regional, local). Thus, future studies would benefit from factoring in the 
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competitive environment that would further clarify the gaming – non-gaming 
relationship.  
 Certain performance metrics (e.g., showroom entertainment, food and beverage 
covers, etc.) might be better understood if used with the hourly gaming volume data (e.g., 
hourly slot coin-in). The property’s or market’s overall image appears be an important 
determinant of the property’s mix of non-gaming amenities. Thus, future studies need to 
make attempts to incorporate this variable. An analysis of potential role of non-gaming 
amenities as a competitive differentiator would contribute to the discussion in a very 
meaningful manner as it would allow researchers to address the “so what” question.  
 An integrated gaming property needs to be developed proportionate to the 
demand that can be generated in the market where it is located (MacDonald, 2008). Thus, 
to get a more complete picture of non-gaming amenities’ value to a particular property, 
market demand for various offerings could be incorporated in future studies.  
The size of each non-gaming amenity can also be viewed as an additional variable 
worth considering in this type of an analysis. As the body of the literature on the topic 
continues to grow, it would also be beneficial to understand indirect impact of non-
gaming amenities on untracked play at a particular casino-resort. It is also important to 
keep in mind that as the body of literature on this topic grows, studies need to start 
moving towards understanding the best mix of non-gaming offerings and understand 
potential synergies among different amenities. If gaming operators must choose between 
price and sales competition, they will arguably always choose the sales competition 
(Ritzer, 2010). The new economic realities (the period following the Great Recession that 
is believed to last from December 2007 through the end of 2009) are, however, likely to 
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make the management to re-think their operational strategies and to experiment with 
emphasizing and/or de-emphasizing certain property amenities. During this 
experimentation, it would be extremely important to better understand the 
interrelationships among different amenities and the role each amenity plays in the 
property profitability, including profit generating potential of the amenity, its 
complimentary nature with other existing amenities, customers’ perception of the 
amenity and its ability to attract new customers or help increase the length of stay of the 
existing customers. Ultimately, a holistic approach to understanding direct and indirect 
contribution of non-gaming amenities to the company’s financial performance can be 
regarded as a prerequisite for designing a fully integrated differentiated offering that can 
be highly profitable and uniquely positioned to compete in the rapidly changing 









Figure A1. Model 1: Dependent variable (coin-in) plotted against date.  
Initial Regression Analysis (All Variables) 
Table A1 
Model 1: Initial Regression Analysis Results 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -90984.04 973619.5 -0.093449 0.9256 
COVERS 918.6093 88.98309 10.32341 0.0000 
OCCUPANCY 1228211. 892180.4 1.376640 0.1695 
ENTERTAINMENT -882.6933 181.6899 -4.858241 0.0000 
RETAILSALES 80.75594 15.82517 5.103006 0.0000 
OTHERSALES 19.48685 7.360658 2.647434 0.0085 
GOLFSALES -19.71851 30.02950 -0.656638 0.5119 
CHRISTMAS 100055.2 808899.7 0.123693 0.9016 
EASTER -1159764. 963536.1 -1.203654 0.2296 
INDEPEN 3159530. 833200.4 3.792041 0.0002 
LABOR 3936956. 793461.0 4.961752 0.0000 
MEMORIAL 4343417. 1007024. 4.313123 0.0000 
MLK 832209.0 975050.9 0.853503 0.3940 
MOTHERDAY 785269.6 976349.8 0.804291 0.4218 
NYDAY 4390457. 765833.2 5.732915 0.0000 
THANKSGIVING 2481547. 797509.3 3.111621 0.0020 
MON -93940.32 272009.9 -0.345356 0.7300 
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TUE 137801.4 267029.8 0.516052 0.6062 
THU 738495.4 277916.9 2.657252 0.0082 
FRI 3927092. 304489.4 12.89730 0.0000 
SAT 4233109. 442275.8 9.571197 0.0000 
SUN 1486144. 335700.0 4.427001 0.0000 
EVENTS 423696.1 583357.7 0.726306 0.4682 
TOURNAMENTS 275542.6 280855.7 0.981082 0.3272 
TREND -885.9807 701.4256 -1.263114 0.2074 
     
     R-squared 0.904296    Mean dependent var 8568368. 
Adjusted R-squared 0.897540    S.D. dependent var 4192155. 
S.E. of regression 1341880.    Akaike info criterion 31.12308 
Sum squared resid 6.12E+14    Schwarz criterion 31.39019 
Log likelihood -5654.961    Hannan-Quinn criter. 31.22923 
F-statistic 133.8591    Durbin-Watson stat 1.223908 
Prob(F-statistic) 0.000000    
     
     
 
Revised Regression Analysis 
Table A2 
Model 1: Revised Regression Analysis Results 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     COVERS 1140.668 54.91480 20.77160 0.0000 
ENTERTAINMENT -1149.561 165.7277 -6.936445 0.0000 
RETAILSALES 100.5007 13.89303 7.233897 0.0000 
OTHERSALES 25.72765 7.183512 3.581486 0.0004 
INDEPEN 2377855. 802377.5 2.963511 0.0032 
LABOR 3636149. 792639.3 4.587394 0.0000 
MEMORIAL 3384052. 982396.3 3.444691 0.0006 
NYDAY 3503261. 714353.9 4.904097 0.0000 
THANKSGIVING 2062003. 792504.4 2.601882 0.0097 
THU 909561.1 230464.2 3.946649 0.0001 
FRI 3601640. 249089.3 14.45923 0.0000 
SAT 3214894. 302970.8 10.61123 0.0000 
SUN 1012721. 261299.0 3.875717 0.0001 
     
     R-squared 0.898743    Mean dependent var 8568368. 
Adjusted R-squared 0.895291    S.D. dependent var 4192155. 
S.E. of regression 1356532.    Akaike info criterion 31.11373 
Sum squared resid 6.48E+14    Schwarz criterion 31.25263 
Log likelihood -5665.255    Hannan-Quinn criter. 31.16893 
Durbin-Watson stat 1.279508    
     





Figure A2. Model 1: Correlogram of residuals.  
 
 

























































Mean       55698.77
Median   82238.94
Maximum  5158458.
Minimum -4152241.
Std. Dev.   1332817.
Skewness   0.058414








Figure A4. Model 2: Dependent variable (table cash drop) plotted against date.  
Initial Regression Analysis (All Variables) 
Table A3 
Model 2: Initial Regression Analysis Results 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 453661.4 119247.1 3.804382 0.0002 
COVERS 102.3444 10.89848 9.390703 0.0000 
OCCUPANCY 136480.7 109272.6 1.248993 0.2125 
ENTERTAINMENT -67.25916 22.25303 -3.022472 0.0027 
RETAILSALES 6.910598 1.938237 3.565405 0.0004 
OTHERSALES 1.437140 0.901519 1.594131 0.1118 
GOLFSALES -1.786546 3.677956 -0.485744 0.6275 
CHRISTMAS 550175.6 99072.48 5.553264 0.0000 
EASTER 191280.1 118012.1 1.620852 0.1060 
INDEPEN 628297.9 102048.8 6.156838 0.0000 
LABOR 348898.1 97181.58 3.590167 0.0004 
MEMORIAL 556995.1 123338.3 4.515993 0.0000 
MLK 77513.48 119422.4 0.649070 0.5167 
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MOTHERDAY 46240.52 119581.5 0.386686 0.6992 
NYDAY 247344.6 93797.79 2.636998 0.0087 
THANKSGIVING 679797.0 97677.42 6.959613 0.0000 
MON 70847.37 33315.25 2.126575 0.0342 
TUE 61763.37 32705.30 1.888482 0.0598 
THU 6812.498 34038.74 0.200140 0.8415 
FRI 198034.3 37293.28 5.310187 0.0000 
SAT 354277.6 54169.09 6.540216 0.0000 
SUN 275732.0 41115.90 6.706215 0.0000 
EVENTS 64861.13 71448.54 0.907802 0.3646 
TOURNAMENTS 17931.36 34398.67 0.521281 0.6025 
TREND 67.34185 85.90927 0.783872 0.4337 
     
     R-squared 0.857434    Mean dependent var 1402813. 
Adjusted R-squared 0.847370    S.D. dependent var 420680.5 
S.E. of regression 164350.9    Akaike info criterion 26.92343 
Sum squared resid 9.18E+12    Schwarz criterion 27.19055 
Log likelihood -4888.526    Hannan-Quinn criter. 27.02959 
F-statistic 85.20228    Durbin-Watson stat 1.443138 
Prob(F-statistic) 0.000000    
     
     
Table A4 
Model 2: Revised Regression Analysis 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 672548.9 34480.54 19.50517 0.0000 
COVERS 107.4376 8.891198 12.08359 0.0000 
ENTERTAINMENT -67.58327 20.08253 -3.365277 0.0008 
RETAILSALES 7.379763 1.867652 3.951359 0.0001 
CHRISTMAS 573025.9 96008.33 5.968502 0.0000 
INDEPEN 625299.2 99578.32 6.279471 0.0000 
LABOR 366214.3 96498.56 3.795023 0.0002 
MEMORIAL 561960.3 122934.5 4.571217 0.0000 
NYDAY 235774.7 91824.17 2.567676 0.0107 
THANKSGIVING 680148.8 96697.00 7.033815 0.0000 
FRI 181987.9 30703.38 5.927293 0.0000 
SAT 336736.4 48021.81 7.012155 0.0000 
SUN 252305.1 34849.94 7.239757 0.0000 
     
     R-squared 0.851284    Mean dependent var 1402813. 
Adjusted R-squared 0.846214    S.D. dependent var 420680.5 
S.E. of regression 164972.2    Akaike info criterion 26.89991 
Sum squared resid 9.58E+12    Schwarz criterion 27.03881 
Log likelihood -4896.233    Hannan-Quinn criter. 26.95511 
F-statistic 167.9106    Durbin-Watson stat 1.426917 
Prob(F-statistic) 0.000000    
     





Figure A5. Model 2: Correlogram of residuals.  


































































Std. Dev.   149552.3
Skewness   0.206756






Initial Regression Analysis (All Variables) 
Table A5 
Model 3: Initial Regression Analysis Results 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -507324.6 911833.5 -0.556379 0.5783 
OCCUPANCY 1448858. 834086.5 1.737060 0.0833 
CASHCOVERS 190.5157 132.3957 1.438987 0.1511 
COMPCOVERS 2033.079 176.6035 11.51211 0.0000 
CASHENTERTAINMENT -155.3481 297.8747 -0.521522 0.6023 
COMPENTERTAINMENT -841.5980 319.5919 -2.633352 0.0088 
RETAILSALES 60.05039 15.06262 3.986717 0.0001 
OTHERSALES 14.47988 6.968095 2.078025 0.0385 
GOLFSALES 12.09557 28.57018 0.423363 0.6723 
CHRISTMAS 131085.8 755889.8 0.173419 0.8624 
EASTER -1168063. 900154.4 -1.297625 0.1953 
INDEPEN 2432723. 784939.4 3.099249 0.0021 
LABOR 3631191. 742499.7 4.890495 0.0000 
MEMORIAL 3898548. 942826.4 4.134959 0.0000 
MLK 506558.5 912105.0 0.555373 0.5790 
MOTHERDAY 1329031. 915398.0 1.451861 0.1475 
NYDAY 1794205. 801815.2 2.237679 0.0259 
THANKSGIVING 1565634. 758527.7 2.064043 0.0398 
MON -316432.7 256051.2 -1.235818 0.2174 
TUE -20189.19 250470.6 -0.080605 0.9358 
THU 845306.4 261832.4 3.228426 0.0014 
FRI 4243766. 287928.2 14.73897 0.0000 
SAT 4413284. 414195.0 10.65509 0.0000 
SUN 1213566. 316028.6 3.840051 0.0001 
EVENTS 220102.5 545849.0 0.403230 0.6870 
TOURNAMENTS 230749.1 262695.2 0.878391 0.3804 
TREND 859.2463 699.9832 1.227524 0.2205 
     
     R-squared 0.916968    Mean dependent var 8568368. 
Adjusted R-squared 0.910581    S.D. dependent var 4192155. 
S.E. of regression 1253578.    Akaike info criterion 30.99200 
Sum squared resid 5.31E+14    Schwarz criterion 31.28048 
Log likelihood -5629.039    Hannan-Quinn criter. 31.10664 
F-statistic 143.5669    Durbin-Watson stat 1.290798 
Prob(F-statistic) 0.000000    
     








Revised Regression Analysis 
Table A6 
Model 3: Revised Regression Analysis Results 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     COMPCOVERS 2581.703 112.9573 22.85557 0.0000 
COMPENTERTAINMENT -938.4442 273.9736 -3.425308 0.0007 
RETAILSALES 89.00651 13.34590 6.669203 0.0000 
OTHERSALES 18.00312 6.902573 2.608175 0.0095 
INDEPEN 1788283. 767913.2 2.328756 0.0204 
LABOR 3302530. 756406.5 4.366078 0.0000 
MEMORIAL 2899406. 936345.2 3.096514 0.0021 
THU 1320248. 217242.7 6.077294 0.0000 
FRI 4532056. 231889.0 19.54408 0.0000 
SAT 4095281. 287419.0 14.24847 0.0000 
SUN 979333.1 248189.2 3.945914 0.0001 
     
     R-squared 0.907227    Mean dependent var 8568368. 
Adjusted R-squared 0.904606    S.D. dependent var 4192155. 
S.E. of regression 1294786.    Akaike info criterion 31.01526 
Sum squared resid 5.93E+14    Schwarz criterion 31.13279 
Log likelihood -5649.285    Hannan-Quinn criter. 31.06197 
Durbin-Watson stat 1.402315    
     








































































Mean       127273.5
Median   178253.4
Maximum  5547722.
Minimum -8149363.
Std. Dev.   1222774.
Skewness  -0.484050






Initial Regression Analysis (All Variables) 
Table A7 
Model 4: Initial Regression Analysis Results 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 429442.1 116678.8 3.680548 0.0003 
OCCUPANCY 150513.8 106730.3 1.410226 0.1594 
CASHCOVERS 46.09447 16.94144 2.720812 0.0068 
COMPCOVERS 185.5563 22.59831 8.211071 0.0000 
CASHENTERTAINMENT -60.46553 38.11625 -1.586345 0.1136 
COMPENTERTAINMENT -8.880916 40.89520 -0.217163 0.8282 
RETAILSALES 5.397133 1.927423 2.800181 0.0054 
OTHERSALES 0.894996 0.891642 1.003761 0.3162 
GOLFSALES 1.141454 3.655861 0.312226 0.7551 
CHRISTMAS 556034.3 96724.18 5.748659 0.0000 
EASTER 191993.4 115184.4 1.666835 0.0965 
INDEPEN 576990.1 100441.4 5.744545 0.0000 
LABOR 328250.0 95010.78 3.454871 0.0006 
MEMORIAL 526547.7 120644.7 4.364449 0.0000 
MLK 51433.65 116713.6 0.440683 0.6597 
MOTHERDAY 88926.22 117135.0 0.759177 0.4483 
NYDAY 56217.10 102600.8 0.547921 0.5841 
THANKSGIVING 600799.0 97061.74 6.189864 0.0000 
MON 53683.55 32764.50 1.638467 0.1023 
TUE 49410.77 32050.39 1.541659 0.1241 
THU 8273.454 33504.25 0.246937 0.8051 
FRI 222232.8 36843.50 6.031804 0.0000 
SAT 370277.1 53000.69 6.986270 0.0000 
SUN 254225.9 40439.25 6.286614 0.0000 
EVENTS 47639.40 69847.22 0.682051 0.4957 
TOURNAMENTS 17035.03 33614.66 0.506774 0.6126 
TREND 201.1737 89.57034 2.245986 0.0254 
     
     R-squared 0.864990    Mean dependent var 1402813. 
Adjusted R-squared 0.854604    S.D. dependent var 420680.5 
S.E. of regression 160408.7    Akaike info criterion 26.87993 
Sum squared resid 8.70E+12    Schwarz criterion 27.16842 
Log likelihood -4878.587    Hannan-Quinn criter. 26.99458 
F-statistic 83.28905    Durbin-Watson stat 1.435733 
Prob(F-statistic) 0.000000    
     










Revised Regression Analysis 
Table A8 
Model 4: Revised Regression Analysis Results 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 630538.2 34709.19 18.16632 0.0000 
CASHCOVERS 37.29973 12.03490 3.099297 0.0021 
COMPCOVERS 205.8246 18.72260 10.99338 0.0000 
RETAILSALES 5.582888 1.808471 3.087077 0.0022 
CHRISTMAS 557026.2 94579.60 5.889497 0.0000 
INDEPEN 576691.9 96421.08 5.980973 0.0000 
LABOR 330759.8 94018.22 3.518039 0.0005 
MEMORIAL 538264.8 118285.3 4.550564 0.0000 
THANKSGIVING 586239.6 95471.06 6.140496 0.0000 
FRI 225425.4 29371.27 7.675031 0.0000 
SAT 379712.4 43393.27 8.750491 0.0000 
SUN 243186.2 32412.59 7.502829 0.0000 
TREND 195.5946 86.86285 2.251764 0.0250 
     
     R-squared 0.859201    Mean dependent var 1402813. 
Adjusted R-squared 0.854401    S.D. dependent var 420680.5 
S.E. of regression 160521.1    Akaike info criterion 26.84521 
Sum squared resid 9.07E+12    Schwarz criterion 26.98411 
Log likelihood -4886.250    Hannan-Quinn criter. 26.90041 
F-statistic 179.0008    Durbin-Watson stat 1.435648 
Prob(F-statistic) 0.000000    
     












































































Std. Dev.   146913.7
Skewness   0.091395






Initial Regression Analysis (All Variables) 
Table A9 
Model 5: Initial Regression Analysis Results 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -1855.764 663.9654 -2.794971 0.0055 
OCCUPANCY 6139.264 517.3296 11.86722 0.0000 
CHRISTMAS 129.8855 553.8091 0.234531 0.8147 
EASTER -505.3193 670.1642 -0.754023 0.4513 
INDEPEN 2298.570 561.3449 4.094756 0.0001 
LABOR 1027.123 547.2136 1.877006 0.0614 
MEMORIAL 2137.393 671.4198 3.183394 0.0016 
MLK 180.6878 673.6161 0.268236 0.7887 
MOTHERDAY 82.52235 670.0759 0.123154 0.9021 
NYDAY 1948.457 476.4214 4.089776 0.0001 
THANKSGIVING 809.7913 551.1520 1.469270 0.1427 
MON 122.6161 188.1574 0.651668 0.5150 
TUE -186.1892 185.6678 -1.002808 0.3167 
THU 263.7580 184.8420 1.426938 0.1545 
FRI 1113.141 192.1473 5.793167 0.0000 
SAT 2856.450 197.6664 14.45086 0.0000 
SUN 1459.715 189.8451 7.688978 0.0000 
EVENTS 74.93818 405.0108 0.185028 0.8533 
TOURNAMENTS 122.7031 194.2320 0.631735 0.5280 
TREND -0.636719 0.480035 -1.326400 0.1856 
     
     
Revised Regression Analysis 
Table A10 
Model 5: Revised Regression Analysis Results 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -1954.922 431.4425 -4.531130 0.0000 
OCCUPANCY 6287.465 498.7831 12.60561 0.0000 
INDEPEN 2178.852 547.9667 3.976249 0.0001 
MEMORIAL 2155.795 669.3500 3.220729 0.0014 
NYDAY 1913.070 476.5656 4.014285 0.0001 
FRI 1052.095 156.2887 6.731740 0.0000 
SAT 2801.736 158.9786 17.62336 0.0000 
SUN 1417.744 149.2936 9.496353 0.0000 
     
     R-squared 0.727991    Mean dependent var 4510.107 
Adjusted R-squared 0.722657    S.D. dependent var 1783.035 
S.E. of regression 939.0063    Akaike info criterion 16.54920 
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Sum squared resid 3.15E+08    Schwarz criterion 16.63467 
Log likelihood -3012.228    Hannan-Quinn criter. 16.58317 
F-statistic 136.4935    Durbin-Watson stat 1.337107 
Prob(F-statistic) 0.000000    
     
     
 
 





































































Std. Dev.   773.2335
Skewness   1.155829







Initial Regression Analysis (All Variables) 
Table A11 
Model 6: Initial Regression Analysis Results 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -682.9783 325.3191 -2.099410 0.0365 
OCCUPANCY 678.5207 253.4729 2.676897 0.0078 
CHRISTMAS -113.5566 271.3465 -0.418493 0.6758 
EASTER -135.6030 328.3563 -0.412975 0.6799 
INDEPEN -92.06777 275.0388 -0.334745 0.7380 
LABOR -32.36435 268.1149 -0.120711 0.9040 
MEMORIAL -134.3103 328.9715 -0.408273 0.6833 
MLK 71.85519 330.0476 0.217712 0.8278 
MOTHERDAY -150.1956 328.3130 -0.457477 0.6476 
NYDAY -164.3549 233.4293 -0.704088 0.4819 
THANKSGIVING -37.86876 270.0446 -0.140231 0.8886 
MON 45.85662 92.19032 0.497413 0.6192 
TUE 14.58645 90.97055 0.160343 0.8727 
THU 511.1605 90.56590 5.644072 0.0000 
FRI 87.34169 94.14526 0.927733 0.3542 
SAT 66.88941 96.84943 0.690654 0.4902 
SUN 71.84270 93.01726 0.772359 0.4404 
EVENTS 98.85434 198.4407 0.498156 0.6187 
TOURNAMENTS -162.7857 95.16668 -1.710533 0.0881 
TREND 0.019432 0.235200 0.082619 0.9342 
     
     R-squared 0.155589    Mean dependent var 123.9315 
Adjusted R-squared 0.109085    S.D. dependent var 485.7358 
S.E. of regression 458.4777    Akaike info criterion 15.14694 
Sum squared resid 72519615    Schwarz criterion 15.36063 
Log likelihood -2744.316    Hannan-Quinn criter. 15.23186 
F-statistic 3.345724    Durbin-Watson stat 2.032785 
Prob(F-statistic) 0.000004    
     
     
 
Revised Regression Analysis 
Table A12 
Model 6: Revised Regression Analysis Results 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -558.5730 190.6403 -2.929983 0.0036 
OCCUPANCY 683.0212 209.9902 3.252634 0.0013 
THU 478.1431 67.51381 7.082152 0.0000 
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R-squared 0.143279    Mean dependent var 123.9315 
Adjusted R-squared 0.138546    S.D. dependent var 485.7358 
S.E. of regression 450.8334    Akaike info criterion 15.06826 
Sum squared resid 73576781    Schwarz criterion 15.10031 
Log likelihood -2746.957    Hannan-Quinn criter. 15.08100 
F-statistic 30.27073    Durbin-Watson stat 2.011082 
Prob(F-statistic) 0.000000    
     

































































Initial Regression Analysis (All Variables) 
Table A13 
Model 7: Initial Regression Analysis Results 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 3517.249 3296.928 1.066826 0.2868 
OCCUPANCY 5366.554 2568.806 2.089124 0.0374 
CHRISTMAS -720.7375 2749.946 -0.262092 0.7934 
EASTER -3023.626 3327.708 -0.908621 0.3642 
INDEPEN 6096.476 2787.365 2.187183 0.0294 
LABOR 4561.659 2717.196 1.678811 0.0941 
MEMORIAL 15509.34 3333.943 4.651952 0.0000 
MLK -4058.477 3344.849 -1.213351 0.2258 
MOTHERDAY 10550.25 3327.270 3.170843 0.0017 
NYDAY 19046.92 2365.676 8.051366 0.0000 
THANKSGIVING 4778.872 2736.752 1.746184 0.0817 
MON 2133.371 934.2976 2.283396 0.0230 
TUE -716.5356 921.9359 -0.777208 0.4376 
THU -22.20436 917.8350 -0.024192 0.9807 
FRI 4931.973 954.1098 5.169188 0.0000 
SAT 15996.48 981.5151 16.29774 0.0000 
SUN 10531.25 942.6781 11.17163 0.0000 
EVENTS 1943.490 2011.086 0.966388 0.3345 
TOURNAMENTS 771.7587 964.4613 0.800197 0.4241 
TREND 3.745015 2.383621 1.571146 0.1171 
     
     R-squared 0.708072    Mean dependent var 16152.87 
Adjusted R-squared 0.691995    S.D. dependent var 8372.190 
S.E. of regression 4646.416    Akaike info criterion 19.77882 
Sum squared resid 7.45E+09    Schwarz criterion 19.99251 
Log likelihood -3589.634    Hannan-Quinn criter. 19.86374 
F-statistic 44.04201    Durbin-Watson stat 1.580197 
Prob(F-statistic) 0.000000    
     
     
 
Revised Regression Analysis 
Table A14 
Model 7: Revised Regression Analysis Results 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     OCCUPANCY 12066.06 430.0193 28.05934 0.0000 
MEMORIAL 14587.01 3378.992 4.316970 0.0000 
MOTHERDAY 10012.78 3379.061 2.963185 0.0032 
NYDAY 18708.33 2400.889 7.792251 0.0000 
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MON 2887.216 747.4922 3.862536 0.0001 
FRI 4760.772 778.1577 6.118003 0.0000 
SAT 15701.34 783.0885 20.05053 0.0000 
SUN 10687.74 772.2992 13.83886 0.0000 
     
     R-squared 0.686726    Mean dependent var 16152.87 
Adjusted R-squared 0.680583    S.D. dependent var 8372.190 
S.E. of regression 4731.709    Akaike info criterion 19.78363 
Sum squared resid 7.99E+09    Schwarz criterion 19.86911 
Log likelihood -3602.513    Hannan-Quinn criter. 19.81760 
Durbin-Watson stat 1.522231    
     
     
 
 






































































Std. Dev.   4401.991
Skewness   1.294697
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